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ftf i_7i^g--i_(7^T fftftf Fit «$)£<*,<) frf frftr Ft 
H4M41 3fR a^rtH ^FFTIFTF STF FTlft Ftt 

F^ Mkrr fwff, Mwff, snt^ff cTsrr 

■H+cFf ft 7TR#FF srfq^ERTTt. 57 

FTF I—7F^-2—(TSTT WF Ft) siUFi) FRF FTFTR Ft 
3fk TRFFF WI £TF FTRt Ft) 

7 rf TTwft 3TffeT^rrfwf Ft) fFjfFFFf, 
4<0HR|i|T, 3TtfF ^ frf-f 3' 


arf^^Hiii,. 149 

’TFT I—TsFFT-3—T83T FFTFTF £RT ^TRt 1F7F; tjit y'<=hrMi 
3fk FFffFfFFt STT^fi Ft 7RR1 3 

^‘'TT'FR.. 9 

FTF I_3sPR-4—TSF FFTFTF £TRT Wlf) FT) Ff TTTFtTCt 
3TpKTFnf7Fff FT) fFjfFFFf, FFtRfFFt', 

3Ttf^ Ft TRpq 3 3TfF7JFFTR. 285 

FFT II—SlfsipFFT, 3F3IT^?T 3pR MFFF. * 


FTF II—TsFR-1 FT—STferfFFTTf, FSFTtFff 3fk Mrwf 

FTT Pf-r] FTFT t) FTpFFTF FR.. 

FTF II—T^R-2—'fot^FFt FFT fFt^FFtf FT M TlMcFlf 

^ Rid TTSTT Rnld. 

FTF II—TF^R-3—'FF ¥F (i)—FRF FWR Ft FFTFTFf 
(RSTT FFTFTF Ft) s?TSFTR) aftt FRf)f 
FT pFFTTFTf (FF FTTlRRT Ft Ft! 

75TpR) £RT FRt fFTR FR FTFFF FtfFfFFt 
fFFF (fFFif TTFTFF TFRT Ft FT^T #1 

FFMFFT 3TlfF Ft FTlffeTeT t). 

FRT II—Re'S-3—3F rr; (ii)—FRF FRFTR Ft FFTFTFf 
(T83T FFTFTF Ft) ^PfFtT) 3ffr Ft^tF 

_ FTfFFtTDff (FF FTfFF Staff Ft FWFFf Ft) 

*31TFv| TTRT Flft 1>F I 
1—511 GI/2017 


wti. 

#fFtr) £R7 FTT) fFTR ff; FTfFpFFt 

FT^F sfR FpFTJFFTR. * 

FTF II—TsFFT- 3—■'FT TFRt (iii)—FRF F7FTR ^ FFIFTFt 
(fFF# T^FT FFTFTF Ft FlrfFFT t) afR 
FlfFFFFfi (RTF FTrfFF $Ft ^ Ft) 

sFpFF) ?IF FFt -fFtR ff; TIIFFF TlifFfFFt 
fFFFt 3fR TTlfFfFFt 3TT^tt (Iwf FPTFF 
TFFF Ft) ^FlFfFFi Ft FTlfFFT t) ^ f^Ft 
FTfFFF FI3 Hldl Fi) sSl-SFi WT Flirt 
Ft FFFF ^ TFRt 3 FI TFRt 4 3 FFtlftlF 

tit t). * 

FTF II—7FR;-4_i;yT FFIF1F FTF Flft fFtR FF; TTTfFf«TFt 

PiFF sfR ailct^l. * 

FTF III—7FTR-1—^E-F ^FTFTFTFT, fFFFFt aftT 

FFT#tFIFft^Ft, FF cTtFt FtFT 3TTFtF, teT 
fFFTF arlT FRF FTFtTT ^ F^FtS 
3ftT 3TFtFTF FtTFfcTF) ?KI Fflft Ft) Ff 

iTf-FIFFF.. 457 

FTF III—FFR-2—-^fe FtlFRFF 'gTF Flit Ft) Ff ^d-ril afR 

feFRFt Ft TRFPFF 3TfFTJFFF) afR ^[fel * 

FTF III—7sPF=-3—3TFJFF) ^ FTfFFtR ^ 3TFtF 

FFFT ?TF FTTt Ft) f| SlfFTpRTF:. * 

FTF III—'TFRt-4—'ftfFF SlfKRJFFTF: f^FFf FTMFFt fFFtTFf 
?TF FTRt Ft) Ff FfsRJFFTTt 3F^T, fF^TTFF 


3fR Ftfol FTTfFFT t. 2063 

FTF IV—fc-TTTFTTTt ^FfFFFf 3fR %-F<Fl(l fFFtTFf 

ukt ftr) IVf; ff; Pt^imh afn Ftfer. 407 

FTF V—3|/)41 afti 1?'^] FtF) 4 FRF 3fR ijr^ ^ aFFttpT 

Fft FTTf^ FTFTT 7RRF7. * 


( 57 ) 
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[PART I—SECTION 1] 

[(tstt wt ^npcR) ^ afk 

tt i M*m fwfr, fafwfl, an^ft ct«tt *i=bv<fi aTf^Rj^mt] 


[Notifications relating to Non-Statutory Rules, Regulations, Orders and 
Resolutions issued by the Ministries of the Government of India 
(other than the Ministry of Defence) and by the Supreme Court] 


•U^lR ’HRldHd 

'if' Rwfl, RdR 26 -4"14€f, 2018 

t. 8-^r/2018.—TT^TfR, 4'J|dd f%^FT, 2018 % 3PFTT 4T RHRtRld Rn ^blRRl 4?1 f%Rpn m\ % f%F 4144 R 44 

^yUlc-Md. #4T 4441 4414 444 f:- 

1. 4T. %. %. *JHT, #T3?Tf4t, 44TF114 ^s4M4, 

2 . Mr ttR 4741, Row 3 tRt 4 iRt (ffp 4RRT41), ftsntift +MH 4 , gfnfiw, 444 

2. % f%RP4 $4T % Rttt •UbdlR 4T ipKlc44 44T 4441 4414 f%4 nR 44 suRci 444 4T4 Rwf % Rw 4 % 

444 44T4 f%TT 474 fl 


fr. Rran"^ 

f%44 4ipf arflmR 


4 . 9-44/2018.—4i R, ¥iii f%w, 2018 % 3RFR 44 RhRRm Rr ^prfRpf 44 44T % Rot 

7J4T417441 44T 4441 4fR 4474 444 |> 

1. '<ft RfRTFT 4Tf, 4P#T, 44ff4 +KI4K, 4444, ^A\*\*\i 

2. R 44ni4 RT R 4 Id.', 44 4744 T4 44414T4, d'd'l'. 441444 

3. MT 3RPT 4lRdl, 44-3T?ftsi41, 44-1, +KHIK Rs4M4, fRR) 

4. R 41434 f4T4, |4 4T#4 +kH!H, R 414 , fRRt 

5. R H < -nRlrl RR, fR 4 R<, 474474, -H s'!41, R"41 

6. R 3Frft?T4rR 444 tl <t-1, i)C-I V £| ?-|, 3 i g-Hdld K %RR 4>KMI I 7, 4^414 

7. «ft44l4,<fld, |447#4, 43#f4 4>HHIK, #444, tR 44fft4 

8. # 4#44. TT4T. R\, 3T#S141, \3 T T-4>KI J I I i, 4R4, %44 

9. R Rnr. TT3T., TTfPTg; 3T£ftsi41 fe-l, 3T^l ^£(U.|rH4) WRT4 7F4F1, %rrg 

10. R 7TT4V1R- 4TtT, =hKHIK, TTHTl, T1S4 nR?l 

11 . RtiR?i 54 TTT nmdd, inmfr, +kmik f»wi, Rtfi, wm iR^i 

12. RiNnr stp?t, ^fr, %RR +khik, i^iFi, tis^tu%?i 
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13. uPh^'sk, mi*, +i<hik, 

14. #4%tHl44ll47T%t, mir, 47%%T4>KHIK, 44W, 4S4 4%9T 

15. %t &|4<M dl44=KI4 441%, 7J44TT, dHIH,f V%l4 + KHIK, 4£KI£ 

16. FTFT, 44-3T?ftST4;, 3TT#.^ff. <=M <HI 14 sfrr I <1 r-H =h %4T d>l4)H4, 4^Klg 

17. 31T44T %44 f|T%, ^44H, WIT 47%%T 44TT4T4, -H^|4.||J 

18. %t 4WT4 HjfFT ’fFT, p^M 7 , 4H Id I f%FT<=hKHIR, 4£Klg 

19. 'sftlpjfRr 4411 <14 4l«l+<, ^RR, <=|V|V^|^< f^FTT 4141414, 4£KI£ 

20. '4f 44Md f»F f&1444 HI 4, f5R4TT, iFFTTfl 44#FT +KHIK, 4^Klg 

21. didi <141 riFit, Rimini, %U4mk V;fl4 +khik, 4^Kig 

22. %t 61+414 ddl$4Kf%t, mi*, 4^-’ VsTM +KHIK, 4^1^.. 

23. '‘-ftpiT. -ifvrfifH 14, 4T%4, 4 ful i^. %7%hq =h 141 ■* 11 *, J4 fu'l 4^^ 

24. %t 'J’lff -H i-il-HI, 4T%T, f^FTT TTOTK, f^FlFT, 44H4 

25. %t f%rF44 Tfrfrft, 44-4^14 + 4FT, f%FTT +KHIK, ?J4W, %P#t?TT 

26. %tf%tf%dKI4'J| 4fFT, 4piT, 4f%4T =hl<HI14, 444, %T%hTT 

27. '“•ft 31TT. -IMdl'-IM, *£44 |4 mi*, 44 +KHIH, -M<+T|uI-H, dHlHdlg 

28. #P1T. ?l^4^-d<4, 4£M+4F4, V£M + KI4K, MH44+ig'|', df^HdId 

29. %t W. 3F4T4, 4£M + %FT, 44 + KI4K, 344MH44, dflHdld 

30. %t f%. 44T44, ¥4-1 mi*, 44 +KI4H, %T4\ df^Mdld 

31. %t %. 4744, 444 %4 d I , 'hr*] 4 4)I <14 I < , %F444%T, r|44 M I 

32. %tf%. Tn^J, ?p4 f4 4T%4 4%^4 + KI4K, 4TFFT, dHdldl 

33. ^SUfFTH'f.Ri^l, =h|4H||< 4^|R'0ST41, +KI4K 447J&|K|r4+%4T4, 444141 

34. %t f%. 5PJT TFJ, f4 mi*, 47%t4 <+4<HI14 , dl-idM, 444141 

35. %t 444T4 M|tJd4, 4%4 3T?ftsT41, 1%RTT + RI4K, HdH*, 44T 45§T 

36. ?t%$T J-H I v . fd^, 44 4 4 v , Pl"tl 44 4 ( II T , RK< I'J||«I14, 44 < 444T 

37. 44'+pr f?ff 4T44, |4 mi^, 444 4%9i 

38. %t TFT f4TT f%f, %F mi*, f%FT +KI4R, 4^<l , 444 4%?T 

2. % ^O+R 4<l?5'fl4 44T % f%4 ^|<|r44, %4T 444 ^TTFT 1 %tt 4 % ^TT^Rr ^*H 47% f^Fff % f%FT 4(iii) 

% 4^4 44T4 f%4 || 


^t. 7T#K f%ST% 

f^^TT 414 srfgRFTft 
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8 T8 88188 

8¥ ff^fl, ff8f8 21 8lf, 2018 
d'PdPfd 3^8 ^R8lft qftSTT, 2018 

8. 4/1/2017-^aTJT. 11.—8 lift'd ^sirR+ 8fai8 if ^sirR*, ijftR+Rd, iwfM (tiffi'-H, 888 fft 8ff ‘8 
8ff) 3 tf 88 wtsr wfpt if +Rti 888jf%8iff, (3stiR=t> ft) 8jf ^ qft ft w % f%8 88 818 88i siiftd ^rt atidPRtd 
ft 818 8lft ^ft yRd'lRdl dffaiT ft ffw^fr 8^818188 ft dM + lfl f ffTT 88lPl8 ft 8lft | I 

(1) iFft-I 

'sim d 4 M4 f 888 °til4M4 8l'.fl4 ^ ?l l R 4> 8^318 if ¥8 H-OsTT 818 88 4 H 4 iH 88t 81 ff88W ¥8 481 1 ft: 

8? 81 818 ; ^511R8, Ijftff^ff? 3TtT <-HI48st 

ddddld : 888 10 : 8 56,100 - 1,77,500 

881 : (i) 818 88188, ffl8 vjt8lff8 88118ff V ff88, 2010 

(ii) 8irft8^8iR+8fsi8^1R+R^ir8i8ijf‘8’ ff88, 2013 

(iii) 8 lift'd ^ si rR 8 88aw middst 88i8ijf‘8’ ffw, 2013 

8ft-n 

ffM 1J88 ft#, ft 88 88188 fllH'-l, 8188 4K+K 81 88 sr^ff^ST 8tdPld |, ifw TftSTT f 8TS88 8 ft 818 
TFT 88f 81 ff88T ¥8 881T %:- 

8? 81 818 : 8pl8 88^Rstlfl (fstlR* ft) 

*Hff : 8TJf ‘8’ 

dddd m : Hd'i 10 : 8.56,100 - 1,77,500 

d4i : (i) 4>fR 4j2>M fll, fftd sm iRio, 

(2) STRpff 4Mf|+d 8ff8 ^sIlRd., iJfiR+Rd,, 881888 sfrl 88^R?1lf qff 88 888 ff 8ft88 % 888 | 

8ff 8f ¥8 888 if 8ft 88lf?l8 fff 8f nff Rdf I 881 818 818 8f81 3H8t8 ft 3rff7Jf8T 8181 8lfl ft RslIR f 3Tf8T7 31^8 

ff I 3Twff Rl88 PlRtd 8ft8TT 8fW 88 ft ft sftr Rm 88 81'fid stlR + 88888 if ^sllR<=h, ^IR+Rd, "llddst 3^8 

^FT^RsIlfl 8ft 8T 888 ff f%8TT ff8T 8T8T |, ft Rf^d 8T888 8Tf f 88J8K ff88 ffff 88 8T8»88 Rd'Jd 88f8 888 
ftf I 

ff?T8 S8T8 (i) i'-fl 841' 51 'I R’f-rjd 3df88 888 f 8?Tff 8f 4 f 8 81 ff if hPm^M/hPmM 888 88ft ff fl ft 8fifsr 8^ 
3tIdl'd 8TTT S8T8 8ft f%8T 8Tf8T I 

f89T8 c.8T8 (ii) 81'fid ^stlR+ 8^818, 8T8 88T88 f ^?1lR8, ^tlR+R^ 3^8 88T888 88T 88ft8 '^88 ftt, 88 
88TST8 88188 f 8ff ‘8’ f-l 41 8 4>R 8 d '8 ^R si I fl (^sl iRdi ft) f 881 f Pi M 8T888 if 8F88T ^fl 888 88 
888 51'.I 8rf8 ^ft 8 854^ df 4 '14413df 88T P.PhdT ft 888T 8 31^88 ft 881 f Pi 8 388ft8 ff 41 8T88TI 

ffsPT S8T8 (iii) 8ff 888 8'-fl5dl'4 ft 3tf%8 ^fft 8 ^Rsllfl 3fk 8R^6 88-^Rstlfl f 8818 8«fkdH ft 3frd ¥8 8188 
f%8 RRhd i WFft 8f 88t 81 8881' 388T8 8 ¥8 8lft RRhdT f d' Id' 8881 8Ffl 3|ff?8 ijft 8818 888 8T 
3Tffl8 ftft I 38J)f8 ^ff 8 ft 8818 8Tjfl88lff ft 8tffft 8 8188 8Ffl 88 8# PRhd7 ft 3188 df f 3flf 
8 8181818811 





62 


FIFT FT TITO, FT# 24, 2018 (#hf 3, 1940) 


[FFT I-TFJF 1 


(3) FTTTfRr ftFTRF Ff gRT t F[34lR4, FTtIRk-FH sffc FfT FF FTTFF FFTFF F FRtF T[FF Rf# t 

Fff ‘F’ FTT F fRf FF^RsIlRi (IstlPH Rt) TffFT % #OT % FTFR FI fR) FTF FFfT ftfxFRf Rt ^TlRd TTW 3?TF)F 
FTTT FTft fFF RTRf F RRr Rt '410)11 I dM-D+d TftSTT F RlF ?jf%rr/3Tf&l4^1^d FrRR ^sIlHH FFSRT R ^4lR4, 
'iJ'OlfrHn^ #T TFTFFF 3?k FF FFTFF FFTFF % F^ F RT F FfRF FFT][RftR[ (34lR)4 Rt) TFT R 4^Rd FTfRRT, 
Sld^Rr! <!\ >1 - 41 R Rf, F-F RtSi'ot %)Rl4) FTT 44-H 14. f^RTTf %)-jf| F i<-41 S41 <f R 3TRSTF FFR SI •’■ I fRsRRd FT R f%T 
ftRRi 

(4) TT^TT TfrSTT % TfRTTF % TTSTR TT 44Rd FwflFFRf FT 3RTTf FT F TFTTTF f%FT 410)111 

(5) 3TFTF FTTT Ff tR)"STT FT RdoT F tRRTR-I R fRFff*F RtfR F 4l4'TRi4 Rf 4 10)11 I 

(6) H-OSTT FT sffr F|T ROPl, FT 3nFtF SI 1 I fRfRlF f%FT FTOFTI (RfT fR STTFfF SI < I Tjf%F f%FT FFT) 

(7) Fit i«T|ddK FT Ft: 

(F) FTFT FT dHlP.4 ff, FT 
(F) FTTF Rt TFT ft, FT 
(F) ^ili Rf TFT Rt, FT 

(F) FTTF R TFPfr fRTTF F RTF R 01 444-0, 1 962 F TFF FTFT FTFT TFT RFrRt STFTT# Rt, FT 
(F) FTFT R TFFft RFTF % RO% F OlRd-414, TFf, RtFFT, RtfRFT, FFTFT, FJFT FT TRF 44lR4l, 

srRtRt F?R FT 4I l"*-4 41, F F 141, RR, Tf^Ftf^FT FT RfFFTF F TFFF FT 3FFT |T3IT ^4d: FTFffF 

^Rh Rt I 

FFR FPfFT F>f (F), (F), (F) #T (F) F fRIRTF F^flFFTF FT FTFIF F TTFFT TFPT-TF TFTF IRfT 

fr 1 

Rtf RfRIfTR % FTFF F TTTFT TFTF FTF&FF fT FT TfTSF t TFT f%FT FT FFFT | fFF FF R^Rb 
FFTTF FFF F^ft f^FT FT FFFT | FF FRF FTFR FTTT F% FTF^FF FTFFT TFTT-TF FTft FT f%FT 
FFT I 

(8) FT^lflFT: 

(F) FTTF FTFR, FTF FFTFF F FFF FTFfFF, FTRftF TT#FtRf FfFF F T^IftRf, ^fIRfRs 3tr 
TFTFFF (F^l ‘F’) TFf F f%F FpFT 4141 Rid f%F FTF FTF R? F 444-0 FTf T^ft FTflF FT 
^JFFF 21 Ff FT fT ^FT ft, 32 F? FT F fFT ft (3RffF 01 44 4^1, 2018 FT) FFfF FFFT FF 
02 444-0, 1986 F ^ FF 01 444-0 1997 F FFF F f4T FT I 
(R) FT TfFTSTF 44144 F F^Iftf FTtIfF, 4-^14 T]FF FT# F 4'Rt,* FT^R4l41 (^4lRl4 ##) FfF ‘F’ 
TFT % Rl M, H-OSF SFTFTRtF Ri) 4 R FTF F 1 # F 4-14-0 FR T^rff 4 1 -0 -4 FFfF 01 4-14-0, 2018 FT 
^FFF 21 F# FT fT FFT ff, 35 Ff FT F fF fT (FFfF FRT«ff FT FF 2 444*1, 1983 F ^ 
FF 1 FTF*)", 1997 FFTFF fFfT)l 

fFFT SFTF F: FoffFFR FF ^jRf^TF FT ^f f% F FT^FT FF RfFF f%TT % 3TTFFF FT T# f, % RTF FPJ #FT 
TFSff FTFFFf FT T[TT FTF f I 

(f) fR Rt 44-4 1 -D Rif fRtf fiff-1 f f%Rt Rftf f RftRtf t ff 4Tff-2 R fRtf ffft fft % 


Rtf 3TTFFF FTFT |, FT FFF FTTF F FF*t 3PJ RIFT F Ff&FFF 7 F#f Rt Rf 410)11 I 


FTFF-1 


FTFF-2 

FRTflF 'SjtFTRF FFSTF 

(i) 

(ii) 

(iii) 

^ 41R 4 THJ^ ‘F’ 

■jjfORfRf f*j^ f 

TFTFFF F*J^ ‘F’ 

FRIf lj44 FT# 

(i) 

fRr FF^R 4141 Fijg ‘F’ 
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(r) PPr(thf) rrP rtr ftm ir Rmi-^k ft ft 4 '-4i 

(i) Rp 3J-4kdK 3)ffR|d RTpSTRTTSlffPd RdRlP RT ft, Rf STpRRR 5 Rf RRI 

(ii) sfr Pp4t iR % rr i*-4)dd i -if rr srf&t°h<"t -h 3 dP < 141 , Rf Oft 4+-41 dd 1 <f % Pt 0 , RTf sfttsft ff ^ p % 
RTF ft I 

(iii) ftp RTppRTT % RTFR if PpffR 01 Rdd-n,1980 R 31 pRRT, 1989 TO ft R>MldP % fpR RraiFiddl 
RTf FR RRfk tttr P 3rf%TFT pR ft, RTSTpRRR 5 4^^! 

(iv) ?Tf RR % RTR Wt P RT STpRTR RTF if PlPt RlPlI % RpTR PdHHI fF RRT RR% MP >J| l-H TRTR PfRd 
fF TSTT 44T % + lf4+T' % RTRR if STfsTFRR 5 Rp I 

(v) P '1 fd ^4 4f')'T>T pPlRR W 3rf&l=M Rd I RRT 3|1H IddilPld 4>4f$)TR W srflj4i| R 4) , 3l|H IddilPld RRT 
RRp?TR, 3RRRT#R RRT RrfpTR RFR srflt =hl PrT|‘ RffR) R Rfpf RRRp, 2018 RF FR R FR 5 Rp Pt RRT 
Pt 3ffT pf (i) RdHK RT FRRRT F 3RRTT R d*s)R-d RT (ii) PPf 4R R fF 'A !•HR-f 3FFTRT R (iii) FSTRRT 
% RW + l4f+d R ftFT 3R RR R 4>l4f+d R ft FT 3RT FTTFT if + |4+M F RRTFR R FTpRFR fR | 
(fRR R Pt RpRPrR f pTRFT d>l4d>M RfPt FRRff, 2018 R FF Rp F 3pT fTT ftR f) RR% RTRR P 
arfsTFRR 5 Rp RF I 

(Vi) RTRTRFTpfR FppTR 3rfiHlPR/R'9d>l41d RRT FppTR RR 3Tf?HlR.4f % RTRR R #W 5 Rp ft 
RTffirF RRfsT FfPf RRRpt, 2018 RR fft FT Pf f] 3?p pdP) P-^frti 5 Rp R RfsiR dgl i dp fT RR PTRF 
RTRR R TSTT RRTRR RR RRTR-RR Rift RTR f f% R PP<1 RTRRTT R fpR RTRRT RT RRR f RR RRT ftR 
RT R((Pb RT RRTR RR RRR d I -TN R rftR RTR R RtfltR RR Rf RPfRR R RRR f%R RTRR I 

(vii) (3T) RRR 3frR Pr ^RT , (R) rPr sfir Pnf 1 JRR # +Pd li ftrft f (R) RRR f^RTRR, PtRR STRifR RRT- 
rPriR RR, #iR f%R RR ^R, RpTTRR, RRR fRR % 4lPd 3ftR RsfRr (R) RTftRR R4feR f^RTRR, 

# ftPtR f%RTRR 3ftT RTRpR RR (f) R ?t R % R?fiR f%RRRR3lf R ^R Rf%R # ^ Rf Rddiddl, 
pTR% STRifR RpR-atsmT t, % RTRRf t RfsTRRR 10 Rif RR 

ftRRft-(i) 3t^Pd RTP’/RRRTft RR RR ffR# RTp R RRfstR RnftRRiff RT PRR 8(R) % P^ff Rp RR fRjf RfRRR, 
RT>J RR R?4)T # StPrTR RRR RTR RR (R) RSTR sftr Rm ^§RR, (R) RfllR sfiR p>-^ ^RR R RpRp f |41 f 
(R) RRR f^RTRR, f%RRT 3 Tr4r RR-RpRCRl RR, pR P-41 RR fTT, RTRTRR, RR RRR % 4HSd 3p: R?ftR 
fffRTR (R) 311 P^R RfpR f%RtRR, TptRp R PlRTR R^liRdl 3ftr RTRpR RR (f) 3T ft R % 3T?ftR f%RRRR3Tf Tt 
RR Rf%R R R Rf ffRRRRT, f%R% 3 Tr4r RfsTT-StSTR f, RfrFiRf 3Rp Rift ff 3Rp f, RR 4 Pi 41 % 3 Tr4r 

3TTR <414t RRft 3Rf 41 -H I RRR RRp % Slf^T ftRl 

fMuft-(ii) fRf# #PR RR RR -=dRh41' RT RTf ftR PpflR RRR-RRR RT RR R^ftflrR fRf# 4 Pr (PRh RR # RR: 
TtRRTT RR RR) fpRR 1979 % R^ld fRfR 4P4> % RR 4" RpRTpR f%R d Id I f I 

fpRuft-(iii) RRft^TR RFR STpRTffR/SFRRFftR RR RRftRR RFR 3 tP|+|R 4'| RpR fRff RR Rfft^R 3rP + lR4f 
RffR RR 4JRf# RR RRftsR srf^RRft RT TRR % RffYsr RT RRfRR fR f, Rf PRR 8(R)(v) RR (vi) % 
3T?ftR 3FJ pR R Rff 4t RFRft I 

fpRift- (iv) RRfRR PRR 8(R)( vi) % STRifR RT^ # % RRRRf % RTRff 4RRl4 pRR TpTTRFf RT PfRh R'4f RTR 

RTR R10)11 RR Rf (RTRRT R R4)'4dl RTpRTft pR ift RTRR ft) RFT Rl I OP =h RftSFT % RTR RTRRT RTTT 
tRRTp PRR RpRRTff % pF RTRpR RRfstR pRsff/RRT % pF f^ffR 9TTfl1>R RR f%f%RftR RTRRRT P 
3pSTT3Tf R fTT RTR f I 
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FFT #f wi RFTFT3TT ft ftF FF FTJ rffFT if FTt 4ft ^F ft FT FFTff I 

stftFt ff fr# f rrrftw ftfft fftftftprsTF ft FT&FftfFT fttiMF #¥#%ffft-ff if ftrff FTrftFftFdfftdMd 

FTTT ftftftsTF % FFFST FTF FF hft-W ftrff fftdftdTMd FTTT F^rfftr IfiftHFF % h'P|+I# # F# #f Ft ft FFT FF 
S.SK F ft ft? S Pi ST I "IS % F”Jjf%rT FTfiftlf) SKI S-HlRld ft 4 ! I *NI ft I ft FTrffFF I < < FTSFfFF ft H-ClSTT FT ■H-H'hST 

F#W FF sjfT t FF '^Fdf FTSFftF FffSTT FT FFFST ftfSTT % FFPF-FF ft 3^98 lftld/-HcdlRd Flft FFJF FF TTFTFT |l 

3TT^ % TTFST if ft# 3FF Sfdldd FFT FR9 41, FFF-FF, W RfFF FFT % 3Tftftft if FFF SFF FF#f ft# F^TFT 
FFFFft ftifl 

ftftft % FF FTF # FTF fTf ‘^ftftsTF/KRF^ FFFfFF F#fSTT WPF-FF’ FTFFTF % 3fF#F FF#Fd tFTftFF FFTF- 
FFdPFPld fl 

fftqft-(l) sftlsdK Ff &FTF T# ft 3T|FlF iW-flsdR ft Fft FR ft dlPN ft ftl + K ftdll ftft FFF 3rftsd FF 9Fj,d 

FF# ft dlftsl ft #ftjF?TF/cKFdf F#fSTT FFFT-FF if FT FFTST F#fSTT FFHF-FF if F# | sffr FFF FTF FT# 

Ffftftr % ftrff snjFTST FT ft# f#FTT FFFT ftftT# F#f ftFT FTFFTI 

fd^f)-(2) iftl SS I ■> F|T ft 4)d FT if ft FF% Si < I ftrff H flSTT if FF?T % fftr ft Ft FF ft c| | fpsi UF SIT 4<S if F# FT 
Hd % sis fttf sti j -Tl 4 i si<i ftft sis ft H'TisTTif ft41 ft fttw if hRs4'1 ftf ft snjFift F#f gHpfi 

f#?TF cFTF (i) ftRT FnfkFTT Ff TFTTFfr f#FT 8(F) % afTTifTr 4tFT # % 3T4fF FffSTT # TTF9T f%FT W ft, TTT# 

FTjftFFTff T^ FT ff FTTnft srf# STTFFF FF iRF F FTF Ff FffSTT # Ff# FT FffSTT FF F FTF FFT F FTTF FF F 
FFT | FFFT f%FTF/FTFfFF FTTT FF#t FFTF FFFF FT #f FTfff fl FIFFF FTF F FTF Ff# FF#f FFT FT 
FF # «ci41 #f FTlff f' Ff FF FTF FFT TFFTI 

(ii) FT FTjffFFTT FFF f#FTF Ff FFFT FTFFF FF FTfF FT FF % FTF ft#f 3FF f#FTF/FTFfFF Ff TFMidRd ff 
FTFT t FF FF FF(FFT) F5 f#FT#fF FT^ FFSff fiFTFF FFT yRflRldl # Ff#Tf#F f^f FTF F1FT ftfFFT 
FTF Ff TFTFTFTF F ff# FT TfFT F5T# ft FFFT FTFFF FF ftfsTFF F^^fFT FffF FF% TJF f%FTF FTTT FFftF 
FT ftm FFT ff I 

(9) ^FFF FSTfFF FftTFT 

(i) Fk 4N ^sllftF FFSTFF ^stlRlF THJF ‘^’ FlftF 

FTTF F FF FT TRF ft FTF FFF F ftftf FffF FTF FTFlftF ft?FftFTTFF FFFT TTFF F ft4f FFfF FTTT 
TFTftF FfFF FTFTF ft^FftFTTFF F^FTF FTFTF FftftFF, 1956 (1956 Ff 3) ff FTTT 3 F FTPfa FTFF; 
ftsFftFTRF f FF # Fl'ftF ftrff FfSTF FTFT F T^dlPft ftsflF FT TjftFTF FT snjFJFT TjftFTF FT 
TJFftFF FT wftF FftFF FT tffftFff TjftFTF FT FF#f TjftsnF FT ’fftf ftsfTF sfrr TTFTSTF FFFF FT FTFT 
ftFTF 3#T FffF FF F?FFF FT #ffftFF TjftFTF FT FFfftlFF SfftFF FT TJTFTFF FT TjtFTftF Fftfft# FT 
TJFff#F Fftffft# # FFTT ftrff #f ff, FTF fftl 

(ii) FI <41 M si IR °h F TJFl ft Tift S^ Frjg ‘F’ % ft u 

FwffFFTT ftlFF FTTF F FFF FT TT^F ftFTFFftF % ftrff FFfF FTTT TFTftF ft?FftFTRF FFFT ftsFftFTTFF 
3FJFTF FTFfF FftlftFF, 1956 % FF#F FTFF ft^FftFTTFF % FF if FfftF ftrff fiTSTF FTFT F Ftft# FT 
FFTFJFF Ffft# FT TJFfft# FT TfifftF (F%FF TJT#ft#f) FT FTJFJFF TjftFTF FT FTJ^f TjFlft'R, F^F^FF 
TJFfftF (FFftftf) # FFTTFrff FF f#FT ff I 

(iii) FTTrffF T|#5rrftFi fftSTF F TFTFFFr Frjf ‘F>’ % ftlF 

FTrffFFTT ftfFF FTTF # FFF FT TTFF ftSTTF F^FF % ft41 FFfF SK I TFTftF ft^FftFTTFF FT ft?FftFTPFF 
FJFTF 3FFTF FfftftFF, 1956 (1956 FT 3) #f FTTT 3 % 3TF#F FfftF FTFF ft?FftFTPFF F ‘Fftftf’ (TFTFF) 
FT ‘FMTFF Fftftf’ (STJFJFF TFTFF) FT UdHlRFH %ftftf (ft^FWFFF TFTFF) F FFTTFrff FF ftpFf ff I 
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(iv) ##T 'fTF #f 4 ##3 TFP##TT# (tTTpT #) Fff V % Pf 

(41) 3TFT# T FTTT if fft TT FFT ftsiTT IRFT % P# TTfT TTFT FTTpT pSdRdIMT TT psdf#JMT 
3)44M s## srfsrf^^nr, 1956 (1956 tt 3) # ?tttt 3 T stt#t #14d fttt P^dPdTMT 4 ■gftrTT 
3TTTT 3149 H-TiRH-. ^RPld TT dJT# ^RPm 4 FT|d#d< ft# TT pF #1 

(F) 4Mdl TTFrf#dR'd|MT FFT^rPld 4 T-dldT# ft#l 
T# FTS ftTT 4 FTFT ft# TT TTT# OMdl FTFT f#dftdlMT 4 Hld + T TTT Hld+ldT ft# 41 # ^FTF # 

t# # ar#tr tt # Tif Tf f4Pt 4 i*t +h # stttt ## sft 

(T) # iPkdK # 44^+d TpT Pff (i) 4 (iv) 4 RR)f#d ^fTTTF #%T THTdl #1 3fpF T#STT 4 FfPpT fT 
§ ft# 4# 4 o(idd TT 4 FTT T“4 # H 'ClSTT 4 fPfPt #4 % Pi M, TTT # d I ")l, 4 Pt F% hR.TI-H # <£ddl 
T# # Tf # # T#STT 4 t4f % P V 3?t4tT TT HTd % 3# Tt# PdR) 4 #ld T# # H-TlSTT 4 4*1 <=M lit?! 
3#f#T #FT 3# 44f+d Tf#T (i) 4 (iv) P# 4 ftf##H: --fddT ##41 #M FTFT TFT % 3TST#F #FTI 

(’j) ft f4#r -h i- h# P'1 -4 shr# 4 ft f#nr 4 f4f#T 3 tt|ttt 91 '-d it# # ff sttttf # hit d iRP tt ftti 4 

TTTT 44td 3(>-i| FFin# SKI 4 "d IP d 9 1 )Si1M, -3 refit # # 3TT#F % PdTI44 I < T#8TT FTT 41T ft#r TFT TT 
3TTT# # R^tSTT t Tft^T f#TT TT T4TT ^ 

(# TT^i TRf#TTT # 3TRT?n 3#41 |, tf%T TT% THT 44^+d #tf (i), (ii) cTTT (iii) t ftftf#T FTFT ft# f#ft 
ftt# ft?dR'SIM i l # #, Pd TT41TT t i-4) fid 94M #T #, # # 3Tnm S1 1.1 ITT 4#STT t Tft^T Pd I TT 
T4TTT f I 

(10) TT# 4j4kdKI # 3TFTW # #f#T t ftf#T 9RT TT ’dddld 3TT9T 4TTT TTf#TI 

(11) t TT# 4■*—*-[)Sd I < # 4flT t # Tim# dldif) t 3TRlf#r41 TT 4Pd> TT 41#TT# t FTT T^TT# TT 3fTTT# |Pdd t TT 
F# TTI'Rd +4d |R.# TT # -H|4 tP+ TTT# T TT#T f T# Tf TTT (3fT#f#T) TTTJT TTTT #TT f% F 1 ## PPd TT t 
3F# TTTfTT/ft'TTT % TSTFT # Tjf%T TT ftTT f f% F## FT T#5TT % Pt 3I|4dd f%TT t I 

Tt#TTTTf #t STFT FITT TT1 #t P T# STTTfT # TT% R#+dl t TT% TTrT T#5TT % Pt SHTTr TT#T#STT t trt % #TT 
t 3TT#£T tf+t fTT Tiff TT Pddl | # TTTT STTFr #TT TT TTT4TT |l FT# 44-4) dd # Tf # TT FT# |l 

(12) T#STT 4 4# % Ptt 44-4)Sd 11 % 3(i4sd TTT ft 4-4)TlT Tl# TTTT FT# TTTTT TT 3TTTTTT % d R. 4 3ITTTT TT P4d 
3ff#T#TT I 

T#STT 4 TTTFT T# T# f 4#TTT Tf #tPnT TT 4 P % T#STT 4 T#T TTT % Pt TTTTT # F# ?# fff T# f I T#5TT % 
FT F# FT#, PdT> PlJ 3TT#F 4 F% TFT ftTT t 3T#d ppd T#5TT TTT FSUrdiK T#STT 4 FTTT TT5T f#T: SfpTF fTTT 
TTT 4dfi P#ffT TTTTT # ?T# # 4RT TFT TT STTSITRt #TTI Tft Pf%T T#5TT TTT FSTTTTTT T#5fT % Tf# TT TTT 4 
FTTTTT TFT TT Tf TTTT TTTT | P 4 TTTTT % f## §T# # fTT T# TTT # 3TT#F TTTT T#5TT % Ptt FT# F4fTT# Tf 
TT # TTT# I 

(13) P# # F#TTTT # T#STT 4 TT TT T# #4 ftTT TTTFT TT TT P Fp TTF 3TT#F TT TT5T TFTF-TT T # I 

(14) PF 3TFT#/F4fTTTT 4> 

(i) P# # TTTT 4 3TT# 3F##F/F#TTT# 4 Pf FF#T TTFT Pn | 3TTTT 

(ii) TTF TTFTT T#STT # ^ FTTT 

(iii) P# 3FT ^TfP 4 3RF FT 4 TT# TTTTT t TTTT 

(iv) TT# TFTTfT F 44 TFTTfT TFfT Pf f, Pt4 TSTTT tTTTF # FTTT 
(V) F# TTTFT ftf # 3TTTT P# FfTTfff T®T # pTTTT #, 3TTTT 
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(vi) qftSTT f 44-P144 K % fpST f ffft 3|P4fPd R snjf%rf mw HI HflR pRTT ft 31 RR 

(vii) HffSTl % ffTH 3^Rid H 1 SFT HI #1 ffR ft 31 RR 

(viii) 4 t| <-^fi-cIHlff it SIRTH 4 id PPsft ft ft ff srRffr RPR if 314 = 11 3 TVR 3F19R ft ft 314=11 

(ix) Hftsrr rhh P ffft iff wi ^= 4 =pj < ff?n ft sjw 

(x) ntlsu 4 *4 1=1 % Pi M, SfnftR SkTTT ffjHT H-tP iRfl ft PPlTH ff 4 I ft 3144 | 3HR iff) 444 < ft f I R H §4 I £ ft 
31HHT 

(xi) HffSTl % ffTH fpRHH ftH (HT| Rft PHH 311H ft Hp HI ft), HHT R ffft RR rrt rt sH+dlPd. dM+RI 
r ftirnr ffn; r rhP rr Prw r Ph htr Pht ftf rPr PlfPi, Rif hth $=4 if) r %trt r rihh 

p4 154 R =ht ^ 31=4 44 4)'l U 1 R 4 4 I < 4=1 % HR 4 4 4 Nl ffl[ HT 44>d 4 141 f I i 3RT RHpTH 4H4)1 U I, "4 l| 4f 
HH ft R HFJ, #1 HTH fTT r 3RTH HR HTR TO ft; 31RR 

(xii) Pf 3TRff Rift RpSH 4 RpR flf % Plf HHH HRl HHPH q=P P fff RT 3TR%^ff ft ffft ft RI1 f 

SRfRTT H1HT f 3T4RT 

(xiii) 'JfT+d ^ f 4p<dPd Hft 31RR ffft ft HTf ft HR HI WI ffR ft R HR ft PfpH ffR ft I fft ft 
PPP ft HH HI snwfsR sifffR (PfldH RpHJSTH) 4HI4I HIHHH1| aftrHRft HH 

(H) 34 4 Hi SKI 44 HftSH f pRf P M, ff 4 -1-41 4 4 11 ft P 4*d f P U, 3TRR 6f < 141 HT 4 4>4 I ff HR 3144 I 

(H) HH Riff 3RR ff pH SRflr f pTH 

(i) 3TRR RH ft Hlf flft Titsn 31«R1 : fRf it 

(ii) ffR RR fill 3fR 3lfR ffft ft flfft it flffr fffT FIT H4RT f sflR 

(41) ff U 14)11 f stuff ff f ft il4ld)H f f ft Rif f%R^[ 4 L lf c M ffwf f SlsfR 3RT»II4HIR + 

Rf^lft ft R 44)41 f I 3"?Tf R1 P 44 f 3lf|r| ft I Pd 1R 44) R =rft ft Rrfft 44 4 4) ff !- 

(i) 4-t-fl441 i RT IRSt f ftf PPd 31V4Ndd fn Rf, Rt W^T ^1 3R?R ^ ffR tri ft 

(ii) 4-1-414411 RT1 Rlpd RfR ftRT if ff ftf STWlNdd yfr^d ffn RT ft ft RT 9T P 4 K ^ ffRl 

441 ftl 

(15) ft 4«fk4K PPd Rftsrr f 3 ur)r sr 3 Rft ff^sn ri psrfpri ^rit sr rr rt ff f, r| r1%r Tftsrw f 

pTT R5TTRTT % pTT fRRT ^ IU 41 I 1R ^rff 3RTR % ffr^l 14,^11 RTRTR RT f SUSR TT 3|^Pd Rlf%fl'/31^Pd 

RRTTffff 3TR ffgf Rif f ffrr SITTER R P. 4'1 ft nrf f fff 2 R 4 1 R 4 1 f RftRRT RffR fw f RpR TftSTW f 

fff R31IR.K ff ^ift fRTT ^rr trr ft auffl Rift RT f %RT RpR TffSRl f pR JRRR ff fR trri | I 

(16) (i) Hiailr4)K f RRR ^iftsu f HRR 4pl44H ft 3tffrr RT f 1RR fff Rt fR 3tff f susnr R 3ufR Rl 

4PI44Ilf ft 4lRdl4.il f R4P«R ffR RRT1 I cRT-RR SUpR SRTtPr qff 9T RfpRlff ft SliJ^Pll ff 
RftSTT f 3R f airsm RT Rf Rf Rft 3 RkPr RP4i f IRf if 3pf 3R (ft WR if 4141=4 3pf RR 
4RRTR1) pgjfpn fnrri anrfsR PPiff ti si.r., sir.r. sftr sr.ff. q-f. f srPr wff f Pttt vpt Rf 

4 I ft SITTPr PPfRt f flf f SflpR 4 I -H I =4 3||4) -H M4) f % 4 4>4I |l 

ff 31fljf%rf ft, 31=t^Pd RRlP H4T SIR Pr=Rl R? f ffpR RffiRlT pFffP RpSH f ffft ft 
RT R R3RT 4T rr 41444 f ffft ft W ft P.4l4d R R RRR R^t tfR | HR % RftRTT ft 
3HRR HUT 4141=4 3pR 4T=R) f 3HSTR 4T 3^?Fll f RfR RR RT |, ff 4141=4 fft ft PPfRt f 
31f?Tffri ff41 H1R41 (314% 3 RkPr RPdi) H41 Rf 31 =(^Pd HlP, 31 ^Pd KRlt HR 3RT ffjj Hf 
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f4 4t RFFT ff, f ffx SRtRtp ftffff f aRjfffp p^f ffp + tj,+ll, 4pr RR RT pff ffRT WOTT RR RT ff 

rpr 44 4+1 < % ff4t Rr+P'/Rt-mi f afrnfrf apprRrp ftfffr f ffrp aRjsfRnr ffp rtrt i 

(ii) 3RRtR appTf&R Riffl RT R^Rh 4+4)441 O' ft ffrft +nft ft SRTP 4 TIR fTT 3T#+ -H M +)' #3lTMf7 

Rrrrt i 

(17) 3f^-Ml4» ffpTR 4+4)441 Of 3Rrf&R ftffrpf ft RTR % f%TT t| RffSTT % p4t TTft RT 3RTTR % ffRTFJRTT 

ffsrfffp arfRT 4rj+. if ft RT+x+ft <7*4 1 P) -mR 44-hi f ffpfR iwflMK tt 3rrtr si<i tp+tfr ats-^Rid riR, apjxiffR 
R4R|R RRT 3FR ffpR T+ff % 4+4)44141 fr[ PtsrfffT arfRT TTT rt strRtr RRRT 4 arRft 41+441 RT RRT ffRT t RT arTfpT 
SI 41 P.d Idrft TTT RT 3lfr)P.4-rt 4d+l 1f R°d i + l 4+4) Sd I Of 3T4ld 4d + P'1 R 3d <fSTR Rfrt> J -iT ft d'Sd I 4 arfsfT ft 3p|RPT do) 44 
RTP+ft I 


(18) RTRT 44-4)441+ ft RffSTTRFT ft TfPRT ffp TR 4 ajfr ffp W ft RTiX+ft RPTT RNp 3?FTtp T=PT fTTT sftr STRIP 
RRP RftSTTRFT 44174#^ °4 4 414 pff T7PT | 

(19) RftSTT 4 RTP ft RTP PTP 4 ft R^Rb TT arfsTTTT pff f4p ^TPTT | RPT Rpr 3TTFTT | ff 4 4+K RffSTT 4 ’jf ft 
3nd?dTd Ipd I < did ft I RP d I d 4 depd R ft d I M, ff 4++f) Sd1 4 TT 4 Pd affr ^4=jd $1%T RfPTRT 3ffr f4&i?Rd STT^ 41+HI 

arrff p4t wi 4 rr stprt rr 4 4rt |i 

(20) 4+4) 44 I 4 RiT +1 Idpidi sffr ^ll-OPdi <jf4 4 dddST gld I -4 I R +1 347 4d+-| 4! I 4pT §| | +) P.4) 4l<4 "T^t 4ldl 4 I R+l Rld+i 
Rg' ddfilTT 4s 1 % srfsrprff % rp 4 spnr rr RSFTrfrj^P r f4RT rtr i tor rt R-^P+i Tfsrrnff si 41 4n 4t + 11+141 
fr, ffgrfpp IRPMl TfrSTT % RTR f44t 4+4)4414 % RT7 4 Rf TRT PIRT t ff RR TT 3T4STT34 ft ’JTT Rff R3T f T RTlft 
IR^frP Rff ft PTPftl TT TftSTT f STTSTIT TT sttf+T RP 4 PTP ftffp ffP RP 4+4)44 I O’ ft TT P4 f fflT ppp 3FRRT TT% 
+?TTft14T 3(41+441 TT TTT P+TTR f f%P IRffr-HI TftSTP +4.4Ml 3T4RTP ft+TT I ffffprr RftSTT f R4 4R ^P RP +414-Tl f 
Tpf$m-ll 4 f%4 RP fl 4++fl44I4 ft fftfPTT pfp f TTT PffsTR Rlff+i ft# ft +)R+H PrRmft PRPT 4 4+14 fpT 4t 
+H I+HHI ft, STP ffsrfPp ?pp ^+TTP TTT ftRT f44 4ftTP TP f 4d|l( PR 4 sfffp TT 4++TI44I+ ft +)Rld ffRT 4ll(+ll I 

fid: R 41?P 4 TTT f Pi 11 4 +4) 441+1 ft +MI 5 ft dleft f ff hPISTT 4 T%9T f ffP SITfTT TTT 4 4o r 1 RlRd dfd TTT f 
d ttt +4 Pd ff rd t srfsrnft 4 ttt apnft pip ttpt 4 i 4++f)sd i <1 ft R^Pf 4 h^h ffr ffrrft h-T|5tt34 4 +jptp 41+11 ttt 
4PTP f R4 4'+l 3fp- PRT Tf4f3m-ll 4 ffP RP f I R+Hi+I fP •+jTjf pffff ff rr ffRP ft arROTarf f anjRTT TR 4 ft 
RTP+ftl 


(21) ofp+rrf R°4 i+i pffpf ft ttt ffp 3 rtRpt PRiRf rt ffprr ff4 ptr f ffp tt# tstrtt r i41 r Rf4?p (40%) 
RT TIP 3ff4r fpfr Plffp I RRTff f4 4++PI44I+J 4 R+dRlf^d 3RT9RT 3TRSp4f/STRTT34 ffpf RSTR RTfsmft TRfp 
ftPP3Rf f PfTf44?TT TTT RTfsPT 4pT 4 Tt4 f Rrt ffpfPp ffRT PTPRT, ’jft TTR fT ar45TT ft PTPft I 


ftr 


1 . 

U+TUR) (MF) 

2 . 

4t4t (PP) 

3. 

tXT (AL) 

4. 

f4t(KC) 

5. 

ftRP(BN) 

6 . 

TXP(S) 

7. 

TXRff (ST) 

8 . 

Ror^r (W) 


STTftffr 3TRSTTP 

fTT fT?TP (i+lPt+Tl 4) PTTT RMlRd ffp PTR TFT TFf 
4)4+4 RRT £TR% PTTT ffP PTR RT4 TPf 
RRTTT ff+T PTR TFT TPf 

RTT f RP 45TT RRT +MR+I RTT ff+X PIT TFT TFf 

^TTT ff+X PT4 TFT TP? 

fSTT (RP RT J+fT RT) ffp PTP 4lf TTR 

PR fTTT ff+X RTR RTP TTf 

PPR ^TX ffp RTR TFT TFf 
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■»TRcT TITO, tR 24, 2018 (Rf 3, 1940) 


[’TFT I-Tfu^ 1 


9. wf(SE) Rf pp ^ 

10. TT^- (H) Rf ^TFT WFT 'FFf 


11 . 37TT^ OR !(RW) 
RlflR RlTSTf/iRf Rt sRsTT# % 

444 

1. RnfT(BL) 

2. Rtt (BA) 

3. 7)114 4, (BLA) 

4. #ttf (OL) 

5. #f (OA) 

6. Ttrfr(OH) 

7. (MW) 

8 . 7t(B) 

9. RTt (PB) 

10. R(D) 

11. ’frit (PD) 


H.44K rT^TT f^PI4Pr Ru did =( iH <=m4 

314^4 pR 4l4~ff tf 444)-4°h FfRpil Rl-dRlRld ^ FT Pf? ^TT arflpF ft4T I 
444lc4 + difR-dd 


Rff R ’ft? ftR-r 'sprnt -Rf 
fpff 

Rff R 4 did)' 'pUTT wrm 
TT^ R HFsT (?PTt 4T 3TFTT ) 


TfF 'prr 4T 3TTf ) 


^) ^TTp" 

W) iTWRfRpTT 

^) 

w) w^RfRnrr 
4") 4dR44> 

R fRrRR 
R H4i;S R fR^TT 
R (RR'H'h 


d<sd R?> 1T4T (R 4T SJ4) 4|ft ^4 =t>d) 

RrRRr ^Ridt -ftt RfRr ^RtfR *Tf4-srfR 
Rlft-T 

StlffR RRt-T 
RR 

RfRRR 


(22) RR vfr pRRTTT R 4^414 Rfsft 3JFSTW -THT, P?Rt Rtf R %5 4<+M. £TTT ^srrft anrfRr 4RSI4 Rfsft Rft # 
?nf4°i Rii*, ^ id T TT iff RRi i I -414 R"f 4-i-4) ddK dRnPtd R-7si iR4i sR rRsttR RtsTT if spr-T snRpr-^ if Rl 4""Ha 
=R<TT | R R1 4141-4 Rft TT RfR | Rf 4>MlR # spRt Rft R SlRRl Rft *f clRR WT % Rf sRR R fWdl | R 
SfPTW P*R RT W1 % RjrtST R Rw Rff RPTT I RR RdHid rItFTT % fR WR fRlR R 3TRTFR RrT *11041 I 

flRR 4444 -d 'RWid 4F 4141-4 RT ^ RfTFFT fRlT 414,41, Rf 0% 4I4H ft f Rh 4 RRt 44,414-fR^nT 4f 

SfFfsR df4l4f ^t R4) if^Rl 5llR"l 4P 4 % 4)4?J if 4 "144 'O’ STR^d-l I 4 1 <1 Rm, did sR 4+-4) , 4 c IK 51 41 ^Rd-t-Hd d-H I 
# d 1 -0^ % Rr 3 TifR 4" 3 tR^ srt 4" ft) i Rr 41447't, 4^514 R 4141-4 ^ sittRr Rift t iRdivfd pR^t 

3Tffrsr 4T aipfR 5TTT RfR % 37TOTT rp- f%Rpr f%R 414411 RtSTT Rt yR4l % Rr RRt 41-4154 K % 7d4l4> R +414 fR 
% RrjR ttpR # 41-4) 4411 RT tR TTRT 4fdN4 Tffd" TR RR, RpR W R'-R RT RiRr ft R Rf RnfRT R+4i44d 
3TRR44, 2016 % STtrR RSTFrftmfRd' 40% ST^m w4 arf^R R+HI4dl R TIFT |, RTR 444 R RdHHIdl Rft % 
STcrT-T snTST 11 ! RT "IFT dIH fT 4%, ^FT R -HdlRiT 4-1-4)4d I < dR-nR-i <i)r-^dlf-i 0 li sR RRsTT-ft H<)STT % f-id-H 21 % 3FJ47T 
^5tlR+, ^hIR+R^, 441444 3fk RR^Rstl-fl (RttRr R) RRT % Rf 3F5T?TT FFT ftl 
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FFp FFfFF PWid FT 4141-4 FF TT FTFF pFT FTFFT, pT ?ft Tp WFT ft FFTt f, Pf# PP FF/TFT ffftF p 
FTTpF ’9-4,4141 ^t Prft tft ?jft t ?TlfiP FTF FFsft FTFlft FpTjjFFT FTft fw spl sftr FptFFTT FTTT FTFFF-FF FFT 
FTp Pt FTfP % IFF! % fP FTIT FFF 3tFT(2-3 FftP) f3F ft I Oft 414 "iT P, 4^414 Pt FTFFF F FTTpF 44,414 P 
fPfPf FFF PPsft FFftST FT FTFtF FTTT PfP % FTFTT FT fpFTT pFT 414,41 I 

(23) ST.^n., 3T.F.FT./3T.P.F./FT.P./ T jf TM1 =hlfj?'=hl' % Pf FFFTST 3TTTSTF/P.4l4d % FTF % IFpl 4«-fl44K FF ^f^f^TTr 
FF P F P44l44t/ftffF P PffF FTW % 3TFTTTT PP FTTSTF/P 414 d % 4F>4H fl dlf+d FTFf/ffffF F FFF P)4-H M-fi P 
f%TT fit FFpST % F^FTT iPkdKI % FTF W FTF % FF^FF P fPffF FTFF P FTFFFF FFTF FF PPp ftf Flffo FFT IF 
FFTF FFT FTFFF FFT FTF Pt PsrfftF FTpF (3rf%TT PP) P FfF Pt FTfP PPf fPft FipF I 

(24) Rid °4p> F 

(F) pP ^rfrP F fpFTp FT f%FTF FFFF pFT f pFFI PtfpF Fp/FFft FFF F f FT 

(FT) 4)Rrl FfP/FFft % TFF FF, P4) P f%FTF FT fpFTF F^FST fpFT f, Ft FF FFT P P-^P> % Pi U, FTF Fft FTFT 
4111,41 I 

FTF 4p Fiji4 FTFT 7 IF FTF F F4JFT ft 4 14 f% OFT R 4 14 FF ^4p FFT fpFTp 41 pP. FF FT Fnj ftf FTF 
PfPf FFJF ^ FpFTT TppTf f FIT OFT FFF % pF 3FF FFTF Pt ffft Pft Pt ^Tp Fp IF fpFF F ^F ft FT 
FFptf I 

(25) FF H 'ClSTT % FTSFF it P '1 FFT % FFF F Fft ff FT <fi f FFFF FPfFT f%FTW fPRFF-III it p41 FFT f I 

FTftFTFF. FTFF 

R4?TF 


fPPf-i 


1. FftSTT fpFpf%F FTFFT^FTT FI4)Pd ^t FTF^ft: 

FTF- I PnPPd 4^4 2 F FpF ffwf F PPd FftFTI 

FTF- II Oft ST^FfSi-t) P>-fM FfsTFFF 200 Sp FFF f%F f, FT 3FFTF SKI <4^4 FpSTF f^ FTSTTTFFT % P F 
fFTFT FT FFFT |l 


2. FTTcftF 4lPd> Ft FF # ^4lPiF, ^f1P+R4, TFRFF, F^Jf ‘F>’ aftr FftF TJFF ftf F FF'^RdPl, F^Jf ‘F>’ FFT % 

pF PtfPPf f%FFf F PPF FftFT 414'lPd # 41U-if): 


R44 

stfP 

arPl+dO ap 

1 .FTFFF FFft (FTft ifpFT % prr) 

3 ft 

100 

■M«D- I: ^P4l4) FF % Ptt 



2. ■gffFTFFFT 1 

3ff 

200 

3. fPsTFlFFT II 

3 FF 

200 

4. TffFTFFFT III 

3 FF 

200 

apt 11 : ttfIPfPs, FF % Ptt 



2. ^FlPfl FFT 1 

3 FF 

200 

3. ^FtfMtFFT II 

3Ft 

200 
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FRF FT TITO, F# 24, 2018 (#T 3, 1940) 


[’TFT 1-7F^ 1 


4. tjftP# fft 111 

3# 

200 

#0-111: T-Hlddsl OFF Pi) 



2. TFTFF TFT 1 

3 # 

200 

3. TFTFFFFT II 

3# 

200 

4. TFTFF FTT III 

3# 

200 

F#-IV -d)P^6 TrFTJpFT# FF F P 14 , : 



2. tjPftffft 1 

3# 

200 

3. TJpFTF FFT II 

3 # 

200 

4. FFTjf#TTF FFT 111 

3 # 

200 


pRO#-! : #T FTF# # TjPfT#, ^JFlP+Rd.T-HNdst #T FPHi F^Rstl# F# FT W % f%TT yPPRldl % Tf |, Fff 

FFfFFTJHTT FcFF #ft % FFST F#F FF FFFF# # FffSTT %# ft#l 


Pd^fl-11: TjpFTpft 3# diR <i6 FFT[f#n#, did) Md) % Pi M, H PlSTT % Tf d P d IP47 # 4 H4rd d P<1 %!# I 3# |V % ddST 
TF# FF TT'rft fd'TdT # FftSTT F# ft#l 

f#T#-lll: F# #f 3TTF# # ^Rstl#, TJHIPfP 4,74144 4 3# T.Rti FF^R41# FFT % #F 31 ]^=m Ff#T PPd FftSTT 
% Ptt f#ft FF ft stPpf F^FF# # FitSTT F# F FTFT | FT FF# 3TTFf#TT pTTF ft FTF# #T ff% FJTT P% FTt arffsFF 
PPd H dlSTT FF TJfFTFFT 3# P# 7ft Ff?F % PM, 3FF*Pd dfl PtdI -41dd11 

3. F# R M 41 # F#STT 0 70 7 Hid (f##) FF FT # FTT#tl 

4. F# FTFF# % FFTT 3## if f#FF ffFl F9FFF 3## if ft FF f%F FTF# 

5. FffSTT FT FTT 3# FTFFFF' ^F 3^# % Ff#RF-l if F#F 3RJFTT ft#| 

6 . 444(1441 O’ # FF-F# % FFT trf f#IF FTffF I f#ft # Fftff#fr if Fff FFT f#FF % Pf P# 3RF wfrF # FfFTFT 
Hd # 3FJ4TfP dfl # FTF# I F4lP, ^PdIf?FT FptFFTTT FF FT FFf FT 444^ f FFT 4dPd<#4 FSlI d I d it #ffF f 3# 
FIT FF# Ff 3TFF#rT, FF# FTf-f#FIFF STFFT (FFPT) R-^ddd 40% 3TSTFFT) Ft FFTffF FR# f, iff F7#FFTTT FT TFTFF 
(TFF % FFFT FTFTF FTTT FFF T-FK4) FF ^t F-^fR fFft I 

fPFTf&F F4-4(1441 O’ FFT FF F4-41d4HT Ft FT FFF # FFTf^f f FFT yFPd^4 FSTTFTF F ftf^F f #T Fff FF# 
FF 3TFF'#TT, FF# F#-f#FTFF STFFT (#IF) (t^FFF 40% FSTFFT) # wrf# FT# f, F# FTFF # F 20 pFF FT 
FPRf FFF # f#T F 1 44 4 11 | 

7. FTF# # hOsTT F F 9 FT F FTFT FFF FT-F#F if ft FF ffF, f#ff # PdR if F^f FFF P 11 FFTT f#FF dH # ^p£!T # 
FFF# Fft # FTnrftl 

8. FTFIF # F# #tSTT3Tf F FfF 3TF PsifftF FTF FT R4FlPFTT flFTI 

9. F# R ddf # H 0STTFf if T^FFF ?T®Ft F FFT#, F#F FFTT P'dd F P U Ff#TTF Rd 1 FTFFTI 

10. F5FF# F FFT4FFF FTT 3# FTF F Pu #c# HeSp ft FFFTt FTF#I 

11. FFFf#tt # FSFf F FFTT FTT#F af# FT FFTfPtWT F FF ffF (#F - 1,2,3,4....Fl#)l 
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12 . STRUTT 44 ’TftSTT 4 Wf 4 RR r % f%rr ^d.^)^)|Ptd 4ff4d r 4 sffT WR r 4 44 3^44 fpf4l T T^tSTT fM 
4 Vi$4d< 4444 44 3 rfR4 r 4 fnfti 

13. ^TT841c°h 14/^-Mfxhrd yf4aTR: aTRsff yy TTTaTTRR 3RR RCT xrRcT 4t4 sOTT IpRT dlRIM 7TT8TTRR R afRSiff 4t 

FP =114), FF"1Rd>P d,•>■idId dst affr djR'dj f) fP si|<-f) RT T 5 " <4HddI 44 TRT =t><*-11 fil RfrFR H'CiaW 4 3TR«ff 44 
STWT, RHMd 3TF d1f^<=h Psll-Hl tr SfR HmiP + ^Fl, RRFTRr 3RRTxff 44 -H MRl =h afrr 44ffFF dTRI, rRr 44 

TTRpfXR 3|k Rff r 44 4lR ^f% 7J|R RR % 4^R i =M rp- f%9R RR RRTTI 

RT sfpT TI75RTRlfi" 

r44 rtt 4f44f 4 f%TT WT af444 R 3|R4l4 I 3frr RR R f444 P? 1 M Hld + 44 3Rf%rf Rd+I-Cl % ar^RT 
fmn rtr 3 ftr rt ^Rsim f4wf 4 % 44r atPHi4 ff4 Pd+i r w 4 f444 

f4Rf4?7T"R 44 TnTTJTnft f^rft % RlRl 4)9 I affT R 44 d I-H I«-Mdl v R 3TRsff 44 4dp Rdd 44 41 Pd> d M=hl <4 44 did 
RR % id M 4d f%F d 144 I 

f%44 44 f%TR 4 4 tf umIRh yffarr y^4 fr4h 

TOM af444 : 100 3R 

3TR«ff 44 3p4) 4 iR TrfsfR PdST Pi'3d I FfTTTI 3TR y?R R 4) 3p4) 44 d-HSI affr ?Ir 4 4 Rd'ld 44 did % pTT dd 11 *, 
RXt4| 

^Pdld - w RT - I : 200 3R 
WW ^3?TYf4 Pdld OTT F? 7- ,T ^ 1 ' : 

iRdd : R+m, aR, 3RRW, w rr«n m ; ^-wr : sttPit# # ‘m41h4?r’, 3r4?t t^- ^Pdld % 

ww, RiRrRfR rrsn Rd4P-=h fw rfR sj wt % h4141+<'J| ; shirkh yPdiu : srww, srtr-, mP.^h, stwri; 
drH I d 3^7" F?T - vTl'+ilSd, W 7 , H 4<fl ; Rdd^-d'lH : dd44 d 1 ' 1 °ld I l i 'T'-'-TT Pd^ld, p"ddd IH T7 d41d d Pd IM, ; d41 cRT 
3twi fH4: 3 twi y»Jii41, 4 r4?t^rxit, ^iRdi rr«n r% P+h, ^rfr aRRTyPdiu, xp-P stw ; 

+K+f son dmiPd : ^pRr, w€Rt, I^-h d44m 3ffc ^ ; ddPd4P+ xrp % 'sjaii^Pd. : m? : 4 rt 

■^aUfTp f%?TFT RTfMxi, 3TRTf aURgR, #?T ^d4Pdd, cf^Rr af4t # RTT-^R W# IST^RR ^atl^Pd, Pstld: f%pR 
■^Pdld % ^44 R-TT-JdPd XTRT5TT34, 'fSRT PdM, PPd 3Tf4|diR44 XTR Idld^iRr aiswff 4 aT^RRl, W R XJ3||^P<=h 
PdH: ^3||.J.P + xjw-srff rT«TT 3RRI 

PP^i - xpisnf, Ffr 4%4t aR xw ; 4%4t 44di^d % ttrir ^afRr xrt 4444 xprsHf ; dmim 

yi«j.P4. ^ft rr«n ddmP4'i r mrT, tfr f%^r- wx, 4 rtt P4'Nd, tpr f%4t 44 yuiddiu, 

t€4R#t4t44 'Rh+’H, Pf^ ;444TTr4rf4 r Rtrr; PPdd yPdiii-F IJ i4di, wr44 xrt rtrtt ; fPwft if 

aRTnfRr; 4<ddi xp-tt PddPF+44 44 Riwr 4 fF 5 " 4444 arF^niR, 3uf4fi44 oidfdd'Ji, yRd rfusr, y^P a n x r?T a-F^dd, 
FddPxR 3ftr 'idPiufld aTF'RR/FRRTF, Rrt 4^", 444r d’R aiR f44?f4 rrf rttRrt xp- f^P* ^ 
arswff 4 44f%xr rtritt ; w 4 aixrfiaf 3 tf4str- _ r-rt?- q-arr airtaiKUF yuii4i xr«rr rt 4 3idy4ixi ? ri 1 44d anfanr ff^ 
4444 rr«n ri4 3tfwR, R^4Pd f?F^tt sr^nfFri F44 tPrf^tt cRt (44aufxFT) 4 P«s[id w aRspRUF, 443ntxFT 
4 ht«t fF’’ ^tr44 344x44 r4rt, Pf4rr f^iP+ aprnRf 4 44autxdR- mP-M i 

x4g-R: +k-ddi fP^m 

F^diP°h d id Pd ,J i afrr -h id Pd 3RR, anTR % p^m I sdiRddi, '-dIRdd> xryT d<Tldi 4 P<-4ld I d Idiil 4 dd-dd id 
44sn f4FR dgid'i 4 rr r rrpti IPrw yRf4«rf444 4 ^4444 yyr d£id4 r rtri w, 4r/rr >rr, 4f44t, 4®4 





72 


FIR FT TITO, Flf 24, 2018 (% 3, 1940) 


[FFT I-7FR 1 


FT FTFFT7FF RfpFFI RodIRR4 RdFR FRF fr RTF FR wit RrW ft ffRfff&T 3TWTW RTF : RpC FR FR 

rff, rtrrt ffr ft ^rrPiff ^ftr; rfi'misr sfrr fRFFFTFF ff% f^r fr ffri ff*-d<dd ff R*f«i f #f 

FFF FFRFTI RtTF R-dld FR FTRT-FFRFlrt FRJI FT^F F5TTTT, FFFsft FR WF TjTRRf f FTFFT7FF °ddgKI RT 

4R-dl41 dR.ddl 

'si«s F: ^iRfl 

’J'Rt FR Rift FFftF HTRTTI RTTftftF f%TRFF - ^?llR + FR vjflfffl HTSF FR ‘FMFHd’l Rff ft RFRTF 
3TFRTR 7 tRtt RF 'I4d4l4f, ^fFFT RTF, RF fraTFr f TTFTT FR dr,d'l4l W? ^sURd. RTRf FR-dld-O' 

Rf, ■«(Miffed RTF, sfhfRgff W, FSF Rjft FFff ft T&H|^i4, ^df d R-HOR, f1|r FR FRRffF R?ff FT ?TO 
RFfrFFi fsrt Rjft FFff ft *ttff fffnlRff, rtf Rjft RFflftF fRfstf fr fr f4f fritfi rt Rdd>cd fr 
■hsisTIh f 1 J7 t Rin'i f ffsrfrw if sdf fffrfi ddiT-dfridi, f4ff fr -h gidF tffti T pft ft TjfftF yfddii mi rf ft 
ftFTff ft Tjfftwn f Ruid, hmh FtffFffF f4wd (ftffrpr) 4tr RfiR4dRft ^rf^r sjqfft Fff FTffFffr if fff 
R fFftF i rtf ft rf trff fr RrffF rf ft RnfcTfri 
rjff: TFfift 

<-dRf f fd«Sld: <-dRft FT FtflTF FF Riddd ; FTffft y fid I (TRT FR RRTRT); RTF TfRSTft FR 4 r FRSFff ft 
RRRTRTt ; T^rffft RFfRF (RTF, 4 r FR FTRJFF fdR.fl RFfRF) ; FTFF R-ftfl ftR FT RSRRR (RTF FrRft, ^ 

FfRft sftT diI<d I d4 tH) ; ddfld <-d Rft ft SR"^ l < «| u, •>.d Idd FTftft, RRfS <-d P.fl sftF ! iJRFT Flftft ;d l-H H«slR fl-S rT^TT 
sir^R^FrfRft fR/TfffrFfF«r1f^ sftr 'sjtmRR fpftftrii ^5iiR+ tfft f^mi arftRr^fRT nl^d &ft f arrrfftsr ft 
FrfRft yRdii rfr ft ffferFR Frftft, aiiRdd FrRfl-Rd^Rfl f^Rf, stfru ^5iiR+ pftfFi oR pfw 

7TRT 4df FRpR ; ^’f-d-’.d Id fFfRF d^d jfftff^11S=h <-dRft - RddRdi HFRf, 'Ji-Sl'-bI+1 (T^TT ddf -H-Htj"df ^iT ^stlRdi 

^RpFT RRT ipRRR, fff#fl'sR wRfl: ^dlflddl SRlff f ff^R f?vf if 4TFR ft TFRFT, 3RFRF ^fffTTT, fRdTR 
FSTFRI fftfmF Rftft: ^dlflddl WR f fffim RR^t F RTF ft TnRFT, 3TWRF FT FfffFT, ftFTR FSTFRI RTTftfF 
TFfRft : RTF ft RRtRtF FTff FT TpRfFFI FfR-ft 41*110 : RTcftF *jRRF ft TFfRft ftR 4fft -HR4IUI FRFFTT 
FFTTPJf 3frr RFFTFT ^1 f%ft ^ IHI*pft, FRF FfTF^ftF fdflftl #F StRfTR, WFFFTR FFT ^TT'^ftFI 
RdR F : '1 J I fid l s T RrF 

TftFTW 3TfMR FR ^dlPR TFR fRR FT *pRTFF I RpF TfTFTR RJ^f ft ftffF FFT FFTf I FFTff SRSTFR ; HR 
RFTTTTTFF Rl^id; 'JTTftFTf$Fft ft FFflft, ffF ftFTW- *JSR ftFTR- Fff ^SF ftRTR, FFIrR, ftFTRFft-Rdlfld 
dl-HMesR FT TTFFF, HgdId sftr RTFFT; FFTlFftF H : <14141R-Hfld - ’SJSTT^iffF FT 7J5F 3Fddd, d■‘tid'd'd ffFTTrFFF 
Fff%Ft FFT ftFFf|Ff FT RdRI ‘fl'-hlHlRdl’ #T ‘fRtRFF,‘pftFRTT’ ftTRT FF tffFRRFI FFFflR 1 JTRftFTsftF - 
FFTFF SI<1 FTTFfR 41 dd FT FfSHT FSFFF, TTfPpT F4T dddSllRd! FT RfFT, RRTffF F?lFftd TTtRTFR; 4dRRSTFT 
sftr TnjR Rflld did I 0; R41dd ’jf FTF F 41 dd F RSR, ^l^dlRFft fRRSF:- M s - 1 I 41 d rRrqrft FTFFf FT F) Td(lf R) 
tllMlRRFffft FR RFFT # #T; ^SF 1 JTT4tFT?Fft FT FRRF; TJ5F ftFTSTff f FFF; FRF 4tFTSF: FRFRT FFTFf%FT 
FFT FFF FfRI RTF F ffflTF TJSF 4tFT5F F*Jf #T FFFT ffdTF; FTTFnj Rdld FT FpTRRl H414RIf$Fft F diRdf d 
F^TRTF ft dlRldi RdFSTFT I 4tRTSFl F FFTTdRf F FSFFFT FT *JF RWid I 

^Rstld - FF FF - 11 : 200 FF 
RF F : RffF R?1ld iR- vpFRF FFT FFTRffF ^Rslld 

R*-dd ftRfft ddRR : FFffRr fr, ffff ftffRr, 32 fRr! ft^ rfRt, ftfIffjpffRsr, Rwd f fIfRf ddRlR 
: 230 FdR.ST F^f ft RFTff ,TRF-ffTFT SKI R*d4T FT Rd4d , f*F FT Rdd, FFrRtF rRr Rfm FT ReSId:ydilRtF 
RffF Rslld, ^fR FFT5T, FFtRtF RFpTf, ^ftF TTFTF F Rod^RlF RffF, FFFff TJFFtF, FtpR FFRfF, ftF?flFF, 
ftfTdi^ “i F f%R, “dR'Mdi Fl'jiRd l, 2V, ‘dR 4t F yf 4d I FFtRTF f%R, dgd'ITd d I dd I sfTT 41d FR TR f Hd FT ffsifTW 
FR FfTFF RFI RtfF R?Ud FT FRRF : Rff4f ft fR’FTR FR RffFRTI R>dd4l7telR4T TTFTFffF fstf, FTFfRF FFRft, 
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TTTO 3# 


TTTO *PJ?I •H£4I4) TOTO : 0M4U4, 4kd4, T%TO 

sffTO wRrfRr TOTO, TOTt TO TOT if wRt TOTO HP I 


, 'rfrRr TO TOte Tpi-STff 3# 


TOT 3TTT NH4>MI ^a# TOTT TTOFT : TO 3TIT TOT % 


dl < VO J ll' > n 3 f|T 5 i$-H i-S % 4 R 4 TO if ’JK#, dcd) # 3 ldRsfl 4 y-<Jdd 11 TT# TOT ■ 4 " c ti| R'sf TO di 4 id I ^a# # TOTOTT sffT did id 
TOT TO# TO f#TTWI TTT# TO TO FJTO to TO #l 4 iR 4 / 3 lff#F TOT % #TFT TOffT %TOf)TOT if TOTTO TOTOI 
TOTRrT #TOTTTTTOT dT«TT i^Hlfcl'fll TOTOtIRt 'SJTTOFT TO hRto/# 1 >MI#M 1 3 # <ja# #f 3 TOJ : TftrT?jf#Tr TO RWid ; 
TOTO^M 1 fv)<+> TOTRT£FfTW TO R«slid, TO 4 Md 10 , TTaiT 3 TT^-'HJ-D =h 4 >JM #f ^dlfrll ## ^tRb/Sr U, Th, PbTOT fRsrfTO f%fsRTt, 
’ja# 3 TO|| ^TTTFR FTTO TTTOT, #TTOT TOT dl#idH % ftTOT % ftWidl #HI 4 R 4 TOT 3 # ^,| 4 hR+ TOTOTT 3 Tf % 
f^TOTI 

tt W: STTTPT ^IRl# 

#TO #f toRt : fro #f 3TTf$TTO TTT TO TOTT, #TT #f STTfsTTO TTT # yf44|ii, ft# % TOST if #TT #TOT 3# 3##p TOFT TO 
TOFTt TTTI 3TTTOT WT# if TTNR4 TOTOTO : Rdtflr TTO ftrofRr wil## I TOTO to yRR>4l frfTTFT : yRIR>4l #ITT3Tf 
TO MdldRRd if TOFT 3FJTOTI ##T R4IT 3# ftiTTOT : TOfw f^rroftTOTO, ?pTO# ftiTTOT, #T TOTT7FT, TftT'RldH TO 
TTO#TOTOI TTOTTTi TOT =HNi : tRtTPTT, Rd-FI, TOT TOTfTT 3# TFTTO TOTOTTSlf % SFJTtfSlTF T"TO 3# 3TOTOT #rff 
TOTTTOI 3TTTPT TO TO 4#41T: TO, #3?T##TOTO£, TOTO, 3||R^4 )ut( t# 3TO TOT4 T#TOT ;4##TOT 3# : 

R4dR«ft T=TO 3# 3TTTO ?TT T=TOf % FST sroftgn 3TTTO TOT TO :TOTO TOTOTT, TOTO, 3TR?f TOl#TO RdM, TTtTOl#T 3# 


3TO TOTSTFT TOT jSTkRt TOT 


3TTTO. TO. 5TKFT 


31 d qSFT. fd«TT TOf 


TTITOT : W31T3TTTO 


sTT'srrwr t# R^id: ttottot tf tot sffr tto froror totf; +MidR 

dildi'-dRdi ?TTt TT s|P°fi) T#TTOT; =m 4idR t> TOTST# 3# TOTTOff 

3# il 1 4i)4 TO^rffTTOT; 'JT'iWFT' T T^T 4 -H '=M4idd u l, 4R +-41 h d ddI4i R 

+MidfH yRR.4iii diRd4 RRot 3 # totst# to# # to-ttpt 


TOT 3TTT 


TTT TTTTFhr 


TO TOT # 


(T4TOFTTOT 
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FRF FF TITO, fR 24, 2018 (% 3, 1940) 


[’TFT I—7sRg 1 


3TW^k M4pK«l aftr TRT5Rftl FR^t, Tfr RiJ^t aftr RRr 3TF7TTF % PR RFF 7RT5RftT fMFRPt aftr 3TF7TTFFI ST^Tpft 
ftRrt ft Fffemr sfrr fPfttfttt ftr- srFrrnftF dlftiFii f#f stfttri tjfRf ttf ?rf ^Rfli RIrf F rpr 

3ftr WTf^l RdF (TFT) hP7t=I! FR TPRfFFT FIT *1 M Rl 4 I 

tfr w: ffIftf tiRfr sftr fpiRf iwj; 

FfIfTR T^RdM -Hi Rl4 3T^?JTWr- FW RtFR, FT7J 4444I 3fR Ft?FI TJFtRf WPFF Tirf F-ddldJ h!'=H FtRRi tfR 
fTRT FFRI FTFR gfhJRTT-f^F' FTFp FFT TR[F FT if FFR-FFTFI 'TiPRf# yu|l4t #rf 3TFSTRJTTI ’J®f[ # RJF 4lPRFRPf 
yFlRdi-TflRF F F^ftFI TflTPT RfR WTFTttt RFR % FF #1 FFJ R|W, F^rf F 7FR, ?JF sftr SFTf^m RtfTTF % FRF 
fftf r y^Muii tt^R f sld^H frf h41=h>4T4 tfrsf wJt fHRfi rff, Rt|f rr, strT'sffm '^Fi'iRi-i. # 7 - Vftrn-spff 
STFRTF FT R4dl4FI, RRf ttRtsRf 4,dPP-dKU|, FFSR, fRf FFRF, R%T FTFTT ; 3RF FRT % FF R<=hM, fRRFF, RtR 
3TSFFFI FF 41 Rl4l3Tf F 4)4 TFFF, '414 FF RFTTff, 4P FF FT y ldf?TF FFl 4 I 54 R FTT-TT^R -H144, '44 4 tr!) 441, 
fFFTF/FFJ 4JRIF4U| d4.4)+-3TTr: s 'dT|4)4 SfF H^I<=b<«I FF, WTTT FRJ d4RR4U| TT, ®4Rb4d d^dlF4«l FF, RfF 
■H I 4) dP 4 FFF7_U|, 3t|d)i|p.4 ( 444 :) P.41 4< I 4 4)4 < f 1) 4 THI4 ^4 I 4)4 % 4 r4 -FF 14 , FTFRf, Rrfl44 7| R t.44 I U P, -^-4144, 
3TTmT-TRT 3114.3 I FRTRf, Tl) [4 4 , 4 [4 4, 4 1 ’f-'JtR 4 , 4 l-H I Rl4-3FpfF-H P PSFT 5144 I 3TT&11 P 4 R 4 I 411 r-H 4 fR 4 I 4 3TR 4.514 I- 
44 Ml 4144 5FTTTT-4^4'l4lr4 4 5FTTTT-TrTrr?R RSTtPr 4 > IR41 R-HT<JI-sH-dPlRl4 1 4l4)lrl4iI TRTT R4l4lr44 4'l^HI R4fi|- 
M4f'=T 4 'jfl4 TRSR ^ ^fl31|fo4 FT SRTnfPTI FFTT if M4T>4 -^PR 41^41 

SRSl I 4 g t I M, 3 ftT Plsgl 4 ; y (^[44 3n 4 41 0,-344 I 41 r4 4 /M,^Pi 4 Irft TTTSFT-y 15 , 4^s(4 4 , 4^44 , Tf^f FF 4cTl4 31 H 444 I TJFFt FT 
f%rrniT, f%FTR 0^- rffwri f^3?|R4dP)4)t 3fk TjFq’ Ftf%F TJTRTFTTI TJFF 3TTFFT FRf%F FFF FFTTI FF 3TFf& 
H4TF4 uFl4 FPf?Ff%Tff if ^F'P4 3TPTFT FT FFTFI ^ 414^4 FT 44R-4I4T, F# FTFT FFFTFT 3^T ^Fldl F FTTFI FF RJJFF 
3TP" Tftl^F 3 TF^ ,j D 44 ,j I I F#F 3TFTFF, RTF FTFF 3#T TjtFTf^F 3TTFFT# FT f^FFF FFT TIFF FFSPTI 

Tjf^FTF - ^TffF TH FF : 200 sfF 

TFR F: FTTTftF Ff^F f^5TF sfrr Tff^f F*f?TT7F 

FTTF F STnjFF f^FFf 3 H p4P) TTF R 4 4 U I - 3TT9TT STTtJ, +) '41 4 , U "^41 P) 4 -H, FtftFF, f^FF, 44 4, TF 4 , Firff^FFI 
FTTF F #TT OTpFF f^5TF - fpT, FTFFT, U444dlF, FTTFRT, Rl'FF, ilFRd, U^dl^d 3ftr %PFI TJ^FFTF FFFT, "RFFTF TR 
Ff%F, FTF, F^TF, FF, f+iP.f+14 F 7f|i| d dsTl'M if y 4 hi 4)d 4 1 4 STFF'fF FF '4P) 4 I TIFF P)-H? u l FTFTI 41 Sd PtsTFT 

MFT f^5TF, ^T?F 5JFT FplFI TTTFPf, f%FFFTFTF afrr 3TTFTF?FF Ff^FI tf^TF Fp^R F Ff^F FTFTFF F FRF FT TFTI 
Fi%F FFFRT # FFFTff yu||Pl4il 5JFF U,F4pf f4Tfttf, 4|tfl4 Fi%F 4tl%l T1 E^F Ff%F P.414 4 Pl4FI Tpj^f '4'PlF ttrSTF 
FJF % frfFF 

FF F: 3TFTF FFTpr sffr TJFtfMt 

3TF4F f^FF 3ffF 3TFTF Ff^FI Ff^FF # 7 |f£)F 91^4101 Flffifl, TfM sfrr FF FPfTF F^FFI FF 3TTFf?R FSFFFI (1) 
3l fri 4 Pb4,-*) Pb4 3ffT 3R«flF ^Ff, (2) tTR 4dl4 H [g4|3Tf, (3) 4l -H DdcTl ^ 1 , TTTjf)n | si^ S^T !Pi4T<4 I Sd 4 FFT (4) FF: 411 4 -Tl 4 
FFTFPJ#I' % FTF FfTFRft Ff%FFI TjtFTf^F FTF FRT ^TFT Tr 1%F Ff%FFI 44P4 FTF sffr 44 P 444 Ff^FI FplFH FF 
414id ^Fl -FRF 3frr FFR TRSTI STT^ FdPiF S^F L|f| 4 |li| 

Tjf%FR 3?k TJFlfMt if 3fFTpFT£r - ’jsfr F TJFfMt FSRff ^ °4Hs4l F TjtFTf^F FFT ^fTR-P 3TfFFT Tjf^FTI FrURF 
3tT FFFF TJTfffMf - TR;')P,-p fFf?JFT F f%f$RT FFR; TfTRF, : fF^tF, FFR, '^FFpR - RTF Idl^id 3frr 3TFFFRI TJ^Tfrlfl 
# f F FpRTFF - f%1PRT FFR % FF3TF, 1%F F FF FF3TF, FTFTFf^T sftr TTTFftF FF^ft%, Ff 6TF FT ^FRT, TJfIIM) 3TTFFT 
FT FJ^TflFTFI TjTfffMt ftfsTFf FT 3pJFFTF-3TN1PiF TJ'fltfMi, 3RTF 3rf$Ri1%# TJFUMtl RrRf^Ft: 

Fnft F# FTTTFT3Tf FT gf^FRT, ^TR-P, RtPiR, FTFf?TF FFT TFpftF PP4TJ117)4i, f%TRfR R444 FFF, 3TTFFR 4?RI'£l 
F^ffR TjwUMt FRf&Ft-^IR-P RRFT3Tf # 3RRFFT, TJfUR# Ft5RT FTFFT R^fw FFT RWTFFI 
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*TFT 1] 


4=1 Rid dRld 

Rttott, fPr#R otot#; RPffifRRr wsh- oRdiRR tRRot dOT 4 Rmi wt wffPRff %RfsrifPmfwRP tt% 

RiRr if RR PfsTqT % 4#f+4U| OTF PPrOT STOTTPqOTI RRr OTOTOT3lf R #rw % RWid - 41 y r-M41 =h J u|, srPPr sfk 
3TOTOTT; 4g4 I4>4 U I Rid ■‘I dRd 3T&4 ->-r| 4) m dgd I dr 1 .14, iRd ^ lOTT, 4>1 4 HOT 4# J <R;d OTOTT, <=Tl 4 did (HOTT R$d) ## 41 >4 d I 3jp 
gfp OT HR fFT R P^Pfl dR HlPPl, g4MMPl4> 31OTOTT - OTfOT R#qR R SpfPf, RidR) STOTTT #4 RHdd, OTOT, RPt 
44 dd gd i=t> I d Pdld 3iid>d4 % RleSI d, 4d cd H hR-H I IJ I dd cd , 4 Id "lid 3#d>dd ## fR? d 4 4) 4 d I HT HOT fid d><4 dH diKdi, 

^rrf^rfRT *rnwf (R, to, Ri+i* 4 #r ?iRt), PNfid h stPrtPPt fR wrPnff sttotRot yRn'm stthoth, 

d IRsd41 H gP 3iidic-id I ggifci4>l ddiDdif, g3u<|>fd4) sffr gj|T d 14 ddi'fl'Rf H gdIdp) HOT g v .Id 14Ri<=t> f%fsRT HT 

3igy iloi RRr hwt if g-HiRRilq d+41+7 ht si^nTRi 
ott^t h: tsFT ht gfldM 

ilddl R ^71% gW-OTf: HRFT R f%PpH Ppif 3?p yf&FTtl HFFT HT H^HI RTHTHOTH R ^1%RTT H# OTI% HTRHI SpR fRif, 
srpf gSH spR fRif 3ftr ##d4: HOTp <idl4ft+ 3fp ^rfsl^ fRlMdld,l qOTFT HT iRd fRHOTH: qROTT P RPh H 

+4R4) wi HftsrwR gdiild 4Pr hPPtot df«rr otthruti =Pi4di RinPr R dlPi+di, htw qR.q=Mdi R ard’surniT, 

pHdRi, RiRdd d’STT TtldUd +14H 11 ^Udldilld 4Id'4 if +)4<HI ^Rslld 31^44141 +I'4HI SR" w4d" R Sf^pfRlI 
Rf rfSTT 441 ftsRTWI yKrfl4 444HI 4" PtHlid f^OTI +I4HI if +I4HI ^pra^TT 4l4|R|d. ^"4i4.dl 

■RPR % +I4HI SRf R ^R?IM sftr 4jci4ufdll IRRFd' R?fmt +1^41+141, 5W, RTTT, drd4d, MRRT 3frr 

+I4HI - RdR Tff4d" ddlldd # 4RFT R RRlI 

yi'j.Rd. R^fm4d r : 3^4‘, 9ddd str i^fqife (rrtr-)i 4td" 3fk fw ^R-| rrrrr, wR.-ft 3frr fM%rr 

|q-| 414y uI dRfl%l ’4TCT % 1 t€Pt 4" 31MrlcD4 1d1'f?l44 dl'Pl4l' R "sfl■*PifR =h 4" ^IsIlRdi f%dTWI 

Rri4'lSn=Ff J 4Rd1 R J dRid flstld sftr ^<4144 flstHI 1R4l&l!4dl 4^414 3frr dl'ld 3M + ' 1 .141rd+ dRfl%l J dPld 

Prirff % hrtt?tt# 4" 4^41+4 % Pr tf!Pr?pff f^fsnrti w if RflPrsrfff JdRdI' r Prrti MPiPi 4 d jno'ji P RftPr?pff 
f%fsnrt- fq" rPRi d+'fl^i TrfMPr srqfPnRP rtrt- RMquii 

4^5: srRqiRH ^Rjim 

WJ R)'R"i 4 44413# 4l'd4l, 4RT 1T4T Rdfui if ^l4rR+ 3TSRFT 3#T ^4l'+4l 9pT yfshdl 4" *f4T yfsh4l Pf 

sRsrrwri RRh i 4 )R 4 iRf 4 qR 4 'N 4 i 3 Tf # ^Nflnq- 4 ffw, Tpr-sr# r# 44441U: Rot; 44)4-O', 3R- Rqnl, ^iR, 
spTiRIRqi TpOTrarf, i jot, ttRRt otR, ddR4^ 1 srf % Pttt ^sirR+ sftr ^d+il-Pl stRotjti RRh RPrfRnfRi yRdindis# # 
■4J4FT ddRiiij RPi ^d+il+i RRh arfidiR-f)' qRil'd 413 #PPifsrd' qqTd^pRr rioti fRrWrOTRiff rRttott ^~4i +41 

^1dlRl=h 34 4410 (^.W4Hd 3 #t ^Rt), OTT% TRR, 4RT RnR 3ffr ot^OTI ^d+ilil srfRrffR# P 9^Rl4il OTOTT # 

^3" qRilddiRRr 4jcRFMtRr wild (Pott 3tswt)i 

^frfRPr - yR r-i : 200 srf 

iTFi-qi: 100 srf 


(w.) Pot ■jjfP 'jjRf## 

# 4TTWlt 3TF ^41% 3R4T Rdldi' # RRST OT qf^OTI Rr WRff, 7W ^T, OTTCTg; 4444i' % 4pr, T^Pt, RT# qR ^hOd 

3 R: sitrti Rf 31T^ 3#T fpspnir # f%fipOT fRflrqti RdiPR 3 R ^frdidi44ifi=w rrnfRr RRr tR 

TJW: 34dR.4> OT^fRr 3#r OTT% RTW, TrR31li44R^d, 'gr^ TTT# OTJOTR W OTTRI OTOTT4" R#, T-R R 

SlirffR #4441, ’J'R % 3TRT if Tariff # Ry^dl 

(W) 4^4) H rTOT srfi d i R 41 ^#14 Rdl4 

■gRr PdM, gRr, 4 ^ 41 1, gRr Rf di4<Pl4 gRr, rfRn 3 R Rhk Rrm gRff Rr 31 R, gRr g#nR, gRr 

q-?OTrf OTT, ^HlPddi RdOi'Jd P«g|id, W->\ 44dd OTTfSTR", OTOTT R gRl cTOT gR f%RfRt, rftOTTT-R4dl4 dRST (R 
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FIR FT TITO, fR 24, 2018 (Rf 3, 1940) 


[’TFT I—TsFS 1 


yuNcdl) %F FTFFT, Vp/Vs FWTF/ wfRF RR FFF OTT fMT/<jRt F fRR F 3T£FfFT FF % Rf 'JJFF Rtf 
R edid, '^JFF dRlillCi P.41d<F+9TFF RsFFF % FlPt=h R'<dld, ^F414, d1dd4 ^pTFFT, RRftfT wRFT, ffpT 
^dl^M^HdF-fT Redid, FF; FfR, TSF FfR F fR FFR T P%FT, fFF ^FFFTffFTF FSFFF, si 41 Rd Pd I FFFITFr F 
3FfFFtF, djFF FTFF, t^r dJFF FTF F Redid, RtFTFF Rft, FF Tf[FF, 7FTW RdT, WWSSN 7F5TF, fR d^FF 

TIFF, FTfMR RtfR % dJFF ddd I R FTF, dlsRud RRT4141 I 


djRRR t FR 4R RRfT 


RfR, RrR FFT RR % T[F, %FTT R?FFF % FT tlRu'Jd.dFd^d FR fR dlddM FTFTRF Redid, RRf Redid, 
ftFFF #4 FfRTTFT, FfRR #^F, ^JTF FT fF RFF, R'FF RRlRlfiF SfTFTF F FFF TpoRR FMF FF FF, 
sH+dH4P.F FF, FlFFF RFF, sHR-dF^dflRR+fl 4k FTF sRRdF RfTF, f)Rf FFfeff fRftf, ^h4T| Rft ff, 
R?R FF FT FFF, TTpRf FT RfF, FTFR 4k FTFaf RfF, 'SJFfRf FF, RRfF FFTT R FTFFTFf F FTFT ReRR FF 
FTRRFF FFRF F FTRf FdflFTF FT RkFF, RRftFF 5jRF FFRF 4k FfFTFF SpfR FFRF, FFRF RfM'I F kfR 
iP/Rd FFRF RfM'I F #F FT R-didl FFRF Redid F Rf# FFFRFT, FFRF FF F RRFFRFF RtFRFT.FFRF 
RRFT F FWFTF WFfri 


dJFlR# # t^TT FF, R^ FtF FFF RkW 4k FTfR Ft, FF FFRFFT 4R tf%F FFI <jRt F 9FT 4R FFTRFT, 
^H+dRRR.F R TftRTF FFSTFFT #T FPTfFFT, 4FFRR F FfftFTF, dld-i) RfRfT, RfRdF ^FFJT, ^H+dRRRF 
FFRFdT #T TFF, F^FTF FT FF FT TftrTSR FfFrffF FTSFF, fRRf afrr RTF F^FFlFI 

(F) 'SJ'FtR# FrFFF > 


FTFFF Redid FT fR%F FFFFF, fFlR=Pl' % FFFFlF F FcFFF R F^RfF fRfTFTI FFRFFT, FFF F FFFF FTFFf FT 
FrFFFI FFFTff FFTFrF FFTF F?FFF FFTFRl FTFFF FFTFTFf FT FFFTFF 3ftr FFFT 3fcTFF FFTFTFf F FFF, tf%F 
F7FFF FFTFW, FTFFF FFTFr# FT F^FTF, R^TFF Fif FFTFTTT 3ftr F(FFF FTFF FFTFR, FTFFT R FFFTTFT, T^F ^ 
^FFT R FFFFFT, R^tF ^FFF F^f F=FFF, 41'Rd 3TFT f%1% FFfF F 4f^FF Redid FT ’JFTTFFtFF, FFFFft, 

F?FFFft #r fRR 3TFT RRl |FFFF fRfTW FT fF FTF F f%F 41Rd 3TFT RR FT FFTF I 41Rd F7F RR FT FRFF, 
RRf FTF RRfFTF RfsTF FFIF FT FfRf FTF FTF F^F FFIFTFI FTFF 3f(T sidl TFTF, FTTFFRft tRff 4?R, Sldl 


T, FTFF fRfRJFF 4^FH, ffTF t^FT #T ■ 


RjFT ' 


(SVD), 


' FTFFF, 


R t#F ftfff fftfR, Rf ^jtf RR, fcTlRd Rrfe (fRrf)RR, fRfR-ffr4 RR, 'ijff tsttffft fftft, 


FFTFT FTFFF FFTFT3Tf R 


fRfff ffRf aftr 


FTFFF RRRf, 
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4k p44 444R, RH-H dM4l4 447 PPr 4p, PIPlT di-H'TiP -HlPPP PPl44 P Hp.44k-H4 PfsRtl y4Md> 447 

54%7p7| 

(w) 4447 oPP t p77fp4p4 PPP 

d'R I dPP % Pd-H 4 dd4> H P u l 1-H , 3447 dRP 774 I d 1, 4d4=H TRST, 4R7 4 I *"M d 1, 4R7 T8|N, 415*1 4 +1 spl 3ld74 11*_, 
4Rppf)P=M, PflP-=M sftr fpR ^dlP+H 44T 4lP?R srf^lfpMIU, t^R 3Rf 44T 344T tt^TP WRTsrf % 7774 

trst 444 4 PPP wr wm -Hsh-n >ji wrttr 447 +did4 tuPPP, 37749 ? Rtff 3ftr 4)77 #4 Pkjd tjrt 47 Pwid, PpRirP 
tftp^R 37 k rtrrP rfrnrP 44 , Pr-shPPP wr, ^rr4tr 4fsttrPprrPr, P mndi ^rPfsRt rrPrrPmt 

•H 4-fj =h ^ u | 

(R) 45R oRP : 

TflR PlRT4\ R7444 47 RfftRRT, HlP^ 47 TTifpRR, 7TR457 dipped 4 HIM4 TTpRR 47 7R, ^<+dl4P+ 7777777737 ? p 
fR 4p 4 HIM-H RfftRRT 47 7T41RI 0>414 i 47 rPrPr P-M4, p)Pd ^4d< 4^TRRT, fp4T44 STTTT, Pp pp4 4TW R7 
pTR 47 PRI +H 4 H TTpRTR PPPrR 3p flflRR f444, +H 4 H RftRWf 47 rHP 4 -H ^r4 I 4TR RfftRW, 444 7RR 
4 Rt4 5H+dl 4PP+ 447, RR PRPl 311^4) dlP 4 PfPTR 4 PdRPl Pft4R 4, RRTT 7?4RR| 4 P+dPPPR 445T7, 
Spddl 4Pfdd> 77R757fRT P P"15T J Id I sfk R4 3T45| I < «| I, "iP'd^l 4 d, < J> < dd 44 , ^Md 4" 4dPd 5) Pi R 3Tpf§R c h ,J l, 44 Id 
tsp=7 574 # 37T4PR 44, 4^|rTl4 ^4Pi4 SRf # 3 U%Pr 4R, RRTpR P^T 4" ^4Pi4 ST4f # 344f$R 4RI RTTf-P?P 
RHI^ldlli, OR 4P-HM STR^T RT R4T#-p5p ttRRRT# ^H4dlPPP4. ^4" 4R PPPPP-.d. 3TR?ff % 4RT TPtt^R, 
TftlTSR tPR, 3RTfR-R4R4 P Pl4 TpTJ^R, ?FR t^T fe^4 % 4444" tftRR, ^RTT 474 % 4TRT TpXT?R| 

HIRI TTp4f4 % PR PsqpRt HIRI Pt 44^4%, pRdt fRfPPRTf^R, HIRI 4T4I iH+dl^PPd) 44TR4T4f 44 
4RRTW4, 444fpR 4?TT 4 4TR4 P 4 P, 4 444p % 444 4 iPP uR STRT PPPttr 44 4 H PP4 Rffl4R4, 
^4dlflPP+ PP4 4FR, 4#fp44 4 pRpR 5744 44 HfPd4 di^'-hl^RI 

(4) dP 4 4 I r-H di 4 I d I 4 d* J fl4 44T 3<dPST P PP : 

4444 4T4T4R1, 4T4TRfl4 4T4T4pt, fRfPtpR 74^444, ^44k4dl 3RTp, M7 Tp 4fR4, 4T4T4RT # 4tPf4 44 
4T4TP4 44, 4ldl4<ufP 4444, ddl4)d 4Id 14 J u| % 4T4 pT TpT7?R 3frnfPfp4T, pR4 MPPddl S-HdPPPd. TftlT^R 
44T dPlf 44 44TT 'f 4R TftTRR, Im.-H %R" % 4444, 41d 14 y - ,J I % 44T4, RpRTR 4Pd^ d><Tl P§R, i'PdI % 44RI dPlf 44 
MT ^[444, 4T444 444 3TF 314^57 444 W4, pTT 4%44 TRR4 44T 44447 dRPd4<d 4RR7| 3PR 4R4, 3RR TR4 Pt 
STTpP, ft, t 44T 4^7 574, 3RR 4R RT 44T4R, 3RR 44pP 7T4TR4, 3RR RRf % f 4 TR7 4 STRjp 3p7 3RR 4R4 4 
3)P4PddIU I 4144 4Pft?TPR PtR 4 (GPS) RSTTpR 3TR&I14«J| IU, Pt Ptl47 Wpt 44 ’R44 R(’ 4d«id 4RT4, PpTTf 
yj|l4t 44, Pt P(44T 4%4 4(444444, Plu-H ^f%4T, 4f 44>f 44R, Pt P|ttr f%WR4, 447R PPt4?R 9^1141" 3^4 WFfl 
3fr4 3757 RRI 

^4|1PP - 7TR 44-11 : 200 374 
414-4 - 100 3741 

41. 44if4pR 474Tf%4 574 (^(444 #4 ^dPd) : 

^UPPR 4F4TP4 574, 5>4 % f%4P47 4>f P44, ^4=4 3^4 ^fgpR WTppff % PlRt4, PT4I44, 4pfl44, TpR4 P - Wfff 3p 
47744 P 44 R r^dPld TpRRT % Tjwsnf, 44R47 sftr 4T43R % 44)4d'J|, 7fp7 % RT44, TfR % fp44, 4l44 ^4 374Rp # 
SRSTRRT, 4^R 7744474 , 4JR 774447377 % P M dd> 454, 4ddd I 44 P?7f44, STTRTTTpft % PeSId, ’Jpt 44 444 -^dp4 44, 
4^74, 3R4fdf( Prr, 7J44P4 444, ^dp4 44 sftr 44 % |44 % P44, : ^4p4 444 sftr 74744 P 774447 , 44p4444 
P 774447 3 ftr 37 R 4 , -^dPd 77475447 3 frr 44 4 R 747 7744, -H IHd P 'f417447 44p4 37774 P 47 47 44R, 3 TT 74 P 47 % fPpKd 
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RRR RT TITO, Rp 24, 2018 (% 3, 1940) 


[’TFT 1-RUR 1 


RZRT t 3RfRRR, RpRR R RRR, R^tTr PrRTfPrRTT Rt PdRd R7R RFT RRR (RTR OtHd, spjd41'=h J 4J| ^PffTR, 
4ldidR4?L..), ^fRftR RptR, R£TR difldddl, rPmI^R 3?p Prrt ^r£)R xfpR, 3TR^R#R ST’TWI XJRRR 3fp ^dffd 
RRRTRT % P<slid '^dd 4?4 RfSTRT % RRR # RMdl, xpRR afp Rdfld 3RRRf R P4M4, RRTi Rdfld RRSTR afp RR^fR 

iiRu+d Rf str, PRRif Rf str, t^tor 4P P^tr, aulflodopiipcd rtrf, 3jd4fPPr tjrr=t rij{hi, ^'f'P 

SlR % Pi 0 , 311 UPl (liti RRtRR I Sl4)<4 3?P R-1-4 IPd 3i<H-t|Jp-M l RT Ifdd I 4 , R 4fd P 3idH 44 d 1 ,7^4R<=p )4 3T2.4 44 df % P u 
TfddfpR RR STRf RT SRpiflR, d'Rd ddMd, 'Idlddufld 3TSRRR RpR, 3144Rdf R RRR sfp P4dd,3p4RdT fl mdRoi 

R. i^Pdd> sfhr ^H4JlPRRd> yuilPdT :- 

djildf % R^d XJRSff 3?p dd4> -H I Hd, RSRpF PRT ft 3TRS1 I < u l I fp 4 I >-4 d 1 0? 1 *,R 4 ) 914 ?! 4P R^d S^RT R4 54 4 R4 14 , 

■^R^d Rdld 3fp 7^H IP 4 RRTR, ft.ft. 7R 1 P rc| rl | 9 HI 41, -41P 4 Rd-H , y I'jRdi R^d STRft 3TRSIT4RT, s 444 ls 441 Hd, 
rriPtrI rt dddp yi'-hi^Ro, rptrtrt ffp^Rff, RRft. rrrP RRft.Rfgruff ^ 3 ^ 9414 , rPrrrr rt ^,wi 3ffc 

sHtdlS R 4 I 04 d 1 , 4 Old STRl RT 444 3?P 3114 4T, 3lP41, 4 14TR P 44, 9P?TR 3d4rff ^T’d I <4 3Tp dPd 4d=ti, 3u|4t 34" STS^fld 
P<Slid, RpTR iRtt'JI (T5RRR 4"RI554) % PlTT 3Rfft RfSTRf RT 3)^941d, P^d^dfld RRTfpRf/aRR^/Rppf 2 .<^Rr 

y*j| i'P-mT, RwiRd sfp 4 if 4 rIr wrPnrf, RRRfR 441+-dJi, R^d fdfld TtiTRwr 3f)r ttfi hj-D =b j .u 1 , TfRu hRR 4 R 4 i, 
fRrRn R^rf 31 <^ 4 Id, %£FT 4^<li, #r 3FRSTT tRsT, dlfdRd> sftr +|^Rd.ddd. fRR- TfdRddP P«slid 

f%fR7R #TT 4 - yunPiiT, TTTTF yuil-Ti, ^<149^1141, WTd-RW w4t-3TS3fgTFyr (R<d4l4) 9*J||4), U04)04 0,41 3#T 
41'OHll4, 9 U| |<4t, f3Tt tmr R1%Rf, d4?FT Sid9 U IiPdT^d 4,d 9'41PdT, fnTT 314)4 1 fpiff 34" R4dd, 7J7RT %£FT 41 dU (4ff!3?R) 
% P«glid 0441'fVd ^3^ 3 ftr TprsTtf, 34=h7 l 4?fPrrr,RTRt ^RT 3#T 31^94)41 SFT 9'41 Pdf sftr R4dd I 

4". TpiR 7T4l°4dlO :- 

Tf+'lld WTpnff % 4)P+ PeSlid, fRr % P«g|id, Mr % R44, L RM4d afp HK TTRRT’dIRdIU,, 4dM'4 Rsjld % WR 
4T5W, 4^4,414 wfR, 'gpfR 3TWHRT iR oR4"ldl4?r, RPdd R+lR4, TjRfR tRsRT: dgHrfl srfRpFTr TO TORT ^Rff % 

Pldid, 7JSTR, 5T5T R 4dd, Mdldfd P^id, xffff4f, 5T5T 9fdP4, ^STR, Od 04# ^STR, ^RT R4dd, 4) 04 'll 9 «11 41' % 
4 IP+ xprsrff, ^441 4 TOfrcrnf! i 4fwr 4444 %p %rsr st^rr (ttrsirttr) % P^R 1 

R. RSFT 1%5 TJRlfMf ( %R hTR' 4 % P«slid) : 

RR HTR'4 % R^9TR, RSFT RTpR 3TRSTRRT, RRdPd PqfPrt, RRT^TR 4P ddddl % xpr, TJSR RSFTT, 

41444'4, RR Rf%fr£RRT PrIr, RR RTjp, P?R RR RTjp, ^Rff RpR TPjffT, 3Hdl41d RRfTRT^R RTRpRT sftr 

fXRR R4f RTR, P«g|id, R7RRR?ftRRT, 49dlHd Ri%RT 3TR f%ipR 7J41R41 RRR % R4dd, TRT 4f RTR, RfpRSTO sftr TJSR 
9 R 41 RR RTR, RTffPtR 3ftr fPdfsnff RRR, STRTRpfR 441^4 3p" RRR RTRT, RTR RRR, RRTKR RTpfR, 7RR5 xjrt sfR Rp 
XJRT P4dd, %RRTR RTRT RT RRffsTRfT sftr 3id4fdP..P4D, R4R R4RRT RT PsrfrR, RRcRpR r^ rrr sfry RRff%RR, R§ff RT 
IpRRR, RTRfTRpR R RR HiTPl RT 3)d9ijl'4, 7JRR d?|4HI RTpRR R STSTrfrRR RRRR 

RTRR : 100 3fR 

(R) RTRTfoTR 3TR SURpR 41P41 S^R RRTRf R RRIRf RR" RSTR : 

4 441 'J] t RR 3H+dfd RRRR PrIR, RRRRlR PRR, Rxf-RTpR RRfR, ^TRfTRR fTpRR sftr STTpR R4RRJ3Tf % 49 444, 
RTRflRR R RRf RR R fpR RKRTpR tjrr, RTRR RTRT RRRRT SpT RRRTflR fpR, 4444H RRTsff rIrT#, RR RR s^R 
R ^ RRpR 4f #R, R?RR #R 3ftr rj#; rrtR, 0444 4M RJpRt 41, ip44Id pR 3FJRTR RTPr^Pr ^d4?l4 3TRRTR, RRFTPr 

Ptr r#r, ^rr, rrrtTPtr 3 ftr rirrPr 4441 ^ r trr rtrrt, rr-rrt r PrePr 3 ?r rrr f^R-, ^r- : Prr 

P 4 RRR 4 OpfilTR, SlTRplR IT 3pr 4f RfRRR, 3lfPdRH RpR RRRR4T RRRR, R RffiRTR, 31^dKRf R RT 4 3 jfr 4 4141 
Hdl'i'l d 141R 4R, RfPdRH xprsP, R%RTR 7jS-44l41 ^4^ ^ RfpTR RR, 4f#RR RT RRR R4R fR Prrr RTRRT RT 3TSRRR, 





FRF FT TITO, TPs! 24, 2018 (4 t 3, 1940) 


79 


TFT I-IP7 1] 


T##FT FT FT# TFT |TT Tjgrr HTFTT FT 3TSFFT F^KF 9 '4 iMl-f^FT TF SFfTPJFT 5TT F#F F#f # T=Ff4 FF# TFT : jF# 
4 t 4 3Tf^rf^TT, 373ft FfT FT WTTT, HKFH FiFIFF, TFlPlrd 3TTFFT f^FT-f^FT 44?T, f^FT-^dlSd TFlPPd, $4+dTd #FT 
3TTTTF-9pdd, 3ft-FTT7, FTFTptFT f%fsFTT, TT#r#F 4 t#F 3FpjF #4 TT ^41 + ^1 , f 14#F 4F#FFW 4#r 4##, 7T7F 
99 R 144TT TTf4#F TTTRT 3f^dK: 4Ff4r3TF 41+4 ihT| 4) % 14<g|id, 44# 4#T#, 3fddK STFTFFF, 419dl3F #Fdt4td<, 
IWIF f4FT, F7i;:Sj4tF 1#f41#r, : fFf#F' s# fftf, st^ff# I 

(^) Frf4#F sf# tft #14# : 

#PlF TT#f#F 7pr?pt: SfTTTF, R^F, 3fT%?T f4TFF, #FT #r #4#, diif44 373ft, 3f^-3f^4|4d-4 ‘TFT’ FTF^TT, FF 
TTF -HTdH, f%3RFT3frr 4FTT,TTf4#F FT # 9 $14, H9-4t3fFT--94#3fFT Tt'iHF-Md I FT fd^M, FTf^T^Fr FTT 3fTF?l'MdF TFT 
SfTFFT TFTTFTT, 3fFT)14FT, FjfdFF RTF-FT, 9tT 91-Ml FT FFTT, TT^f-^nf 4 t FR FT# tsfTT 3# 4)'9lli, F#F^ TFFTT, 
T"FT 4#T, FFTT % 3TWFT % dlfrd4> flFTT 3^7 3F% FFT f#HT, sf# fF FFTT T# 3F% W f4FF; WTT^ Ff4f#TT, 
yf414>9i 7#, f4f%r Frf#f7r tft 41# y1414>Fi4; tjtvit ftT ft F4fFFw; ftf14f7 ft ( 441 4, fP.fm, 14 # 9 , %r); 14ft 
TFT FFTT 3TFT3T4T, 3fT^trf4R, ftf%wr; 4t-FFt444T311fT 4)1^1; 4t,4t T# ft 9P,d4d4)ddl TFT FT 9t%f#TT3Tf 4 
FTfTF $!4ti4 I % 494 Hi, 4>d d I < 3trT:f#JT3fT 4 # FTSTT d-Hd 11 FTFST SlfTT 914 145fTTI 

FFT4 FT FFF# TFT 3RFF4FT TTFT; f4f#T 1#TT WFft, 3?TTT#F Tff; 14>FiH #4 % 14TFT % 7f#%; FFR--T 
Rd4d, T#44 rf«TT 7RTTFT £H+dM -HI^5h)^-hlM;3FT +^4d< % Rl^id, t^RT TfSTT 3T^4RRT;4f#F 4T 7T#f Tpr, f%f%F 

941, 4# PWm; -^4 4ir=(, SI4, #1 TT^TT "I'ld 4iT 44 4ir=i; TTfTTRTfRF % TTR; 44>1 < ^TTfld, 4 144vH4 TT^fT 94)^1; 

TTPT FRWTFFT % gft 4 Trqt4^ f%RFI 

(7f) t%^rf ^d#4 R)4id: 

^4+dl'A#+H : ¥FT % f#TR- dFT 3Tf% WI, HlHd 7T«TT ^SfTFR 441 + ^1, TftTTT 44M|li, 4odd'lfdlf4+'H, 

RTR-HT# f^RlT, TTTrf#F 4T 7T#T, 14^7 ^nif, ?|4 3fRT§T rfSTT Tt#FT 3f|^4)dlR+ 41f4dl 4 4RFT4R 4T r4#ffi, 
fdFFr FT 4 #fTT 3R\ 3ff4?T FFT FFTT STRTfT, FR 'iPd^d^dd I, ^ 3?RT9T 4 Rdfd4d#F 7T^, 3FT#^FF Rt 7T«TT 
4.d+dd, yf4f44d fft 3fr#t, 5ftrt ft f^THT, fFraTF, ^4014 tft Rd4d, hiri 4 4tttt 44st, 4w#t 

TnftTFT 4 4'K-d'd 9P.d4d4)ddl, Rd J JJ| TTFT rf«TT TffT #FT rf«TT <44^9 R^d^d#4 &TF 4 FTTfcf R# # 

#4#, #44# TTf4rr, 14^# tft #4-4t srfm34 4 f4f%r i 4i 

(T) FTPTTFfrr FiR# : 

^dd % f4w, TTW 3Trf#ST ■*If4sfl^-1 ^11, fTFTrfT SflRTT, F##" =0d #4, #-14999 f44d, 4### 4 4) , 91dI TFT TFJ^ 
TRTW, T#T 14 FI 9 914#, 3fm Rm FT FT, 4 t 3fTTT FFT TFT F#t4t 44# f4#T, HiilRdd TFT |f4<ddd 
% 4149K TFT #4 FT 94) + -'.FI, ’JSfTRTT FT 4f%T TFT %Ttf4FTT FT F#t4t, 99dl, F#t4t#TTT TFT TTSFT 1499, F#9 
14d?M9i, 3fid 14 t 914, #4 TFTT TFT TTFTTF 3TFT3f, TTFSfTT FT f44 T T Idcgld, TPTTT FT 9P9dd d19ST 914 I4 fh TFT 
TFT 373ff ^TFTT I 

#14# - TFT FT-III : 200 3TF7 


TFT-T : 100 3TF7 

FT P14f4414f FdM'J 1/^14did FldlRdUl tlFl^d44 '5J#14#9 tt4stt: 

Tf44tsrf4TT% R^id, TftFtsrf^rr% sf##4# yl4.Fiu, ^14#, ftf#tft ^ 144T #Tft4t#4TT, ft, fif41f<f 
F>ST, 34-TTT7 FT33T, 3FTFFTI3 4#T, FFTT f#TF f9Fd)4)dd, T## FTFF (TFT5T/3TFTFST FFFT) >144141^+ ’JFTT.FTJT 

t#f4f44^41441 414t' jtaTT, di#dP)F9, RK#f4F9 tft^# r-^f4Ft, ^tt^[ftr 1#ft mr ###tft ij#? 14ttt 
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FRF FT TIFTF, Fl4 24, 2018 (#T 3, 1940) 


[’TFT I-TfTg 1 


4 FFR FSFFF, FFfFT#F F#F, #l#l W#, RR4)4 Pf- ftdi<=M FF#F fFTf 'Jj4fft#F FFSTF, Ff ST# FT 3 tmiff, 
4fT, %TT F#STF, FFTF FF R.FF-Cl Wlf, ^?tlR + FTFftTFF if F#F, -H M Ri FT f%FFF, -iMHId ft#TFT34 # ^4W, 
d#H m\ 

F. FF# TJFlftfl : 

FfTFTFT sffr FTJ5, FFT#4f 3# FFTFTFTT # Rift, FFFFT, dNTM 3TF ITf? FF # FFFFT FtJF-FF Tjftsn# FT 
H P'14: y I'Jift'Ti ^41 Id , RFJ5 FF FT RFTFF, dddd FFT#F, FFTF, dy'ld sffr Rd#-'-! Rd d Id < 4l"dd I if ^fiig; 3# <*#, 

srnrsrf # ff#, stfftff sftr •*-d * R;?i m, 'aRd Rsi41 # fsft sOt stfttf if £i#idii4d, ^fTR# ffstf sftr 

F#FTF, TpFFF 3fk xpf#F FtSTF, FFTF #4 RT^SFR- R#F f%F FR #f, Rf# FFF 3# FF#, FTdT FFFF 3# FfSTF 
yfti-MI, Sid! FT ^JSTTT 3ffr oi( | i s m | | dd,;Tl -##F RddRdi, Ftp? TFT yd I <, STIFF 4^ HPF>"Hd I RlF4l#fdd), Tp# fly 

fffftf sftr tf#r ^ ff, suff 4RRf> R#R, ftj# rft f#, ff# Rf, fRtf, 4flFiR<+» 4 Rf, fit ft# 'ip# 
dft# ddSTF, di# # d, f4>FT, FFT, FT I#, R dt) fid, M/T-dld, 'RTF JF, £ 1 Sgl 4) d y sh-H , 3TTFFT F^FFF 3# oi| I ted 1 1 FTf 4# 
FFT FTF##, FTF## F# THJ5 FF FTFftTFF, FTJF FF 44 PR, FFF#F 3# <=h)Rj|, Fl'l r #r,r 4<g|R 3ffr FlRrFF #%?TF 
M .sift I 

F. #44# RlHd FTFR# : 

RidH % Rf# FFTT, 4 fRtF ft) FI FT, oftdlftd FFTF, $f#< 'fFFT sftr 3TFf&F 4dFl4dl '^Pdd FTFFFf sftr 
IM-IM-Tl, 3#F sftr FTF FT FTFFftF FFFFF FTFF ftfff, %F diRFl4 3ftr Tpr, FF2T FF FTFFr4l FTFT TFFFF, FFT FF?F, 
^ftFFFFrfl 

ft^flFF Pb"d< fd«Sld, ftvFFT % FFF, +^Rf■*I sftFF 3ffr ^d dId4T 3^F TF ^d<1 ^Pd ft) r, d4 FFTTF 3^F FF R>Hid 
fVd4 FT FTF, #F FTF 3ftr fTf FTF Rh"d4, WFFF % FT^ftFF F%F I ^FF sffr ^F#F FTFf%FT % f%TT finFF 4 FFIFfl , 
^flF FFf&TF FFFFF, ftidddl, ’-ifRfdd FT f^TTFF, FFF T[F?F FTFFFFSF, FFT FFT FFFFT FT FF FFFT, FrfF STJFTF 
FFT f^FTF if ^FF, iftFi IRtFF % FF if Rid)Tild FFifTfSiRF) ft *-d FFF f^FHF % FF F ’JK^Tl 

F. dft-fl 3ftTFfT3T|fud 31 F,M-iTldl: 

d 4 'ff #Tr FFSTFFT, ^HTdN-tlfdT dft F®TF ^FFTF, do^l T-3TI ^fti FFlf % 311H 4) FFF, FFFFFF FT, ft ii,d FT, 
dRFdmftftd. FFf 3ftF dldM-’FI F FFT TJRTF STT^ft % FTF FT# FFF f#TT, FT'dlilI'f4)+ FFT# FTF, FFFFFFFf sffF 
Uftld-R, FFF FFT FFlRd, ^T FF# HdF)l4, FFTFT Hlft'4, R4)R-5hHR 3ffr RrF#FF F3T, 4 ftTFIF[ 9F, ##F 
3# F#FF FFTOFT^F, ftrFTftrff # TTFF, f)FF, oRdd ## FTFFT 3# TjtFTftF 3TFFF1F, FlRrF #TTTITF#, 4d"tl^d 

ff#, Ff tfftf t%ft, f4f Rft, ftwtff ^t ffff, rIRif iff ftfRtf sftr r^siiRf st^fftft % Rtf ftwt i 

R)4lPld+ TJFF FFT# (#3?Tfw) FT FRFF, TFiRf FRT 3TFFTFFT, ^FT 3# FTF FFFT, TFtRf FTFT R^#TF I 

FTFF : 100 3# 

F>. #F 3TFTFT #R#: FFT«f # RtFFTFF 3# TFTtRf FTFFT: RRFF f#FF wrf#Tt, #F ^F, f#FF FTFFT 
RstRtjt #- f%f#TTF, FFF\ RfTF5TF, T%Rf FFT #FFTF didf4?TF FTF#T#F, #F FTFFT FT #F R#F, JFMT FFT f4 
FTFF #fT # FnfTF TJFFFT, ftf#F FWT FF# RrsfF, FFFTF, FTFT 4 tt FFT FftFRRFF tjft FTFFFT % FTF 4fft fftf, 
FTFFiF fV^TF 3# 3TFFFTF, F^F FTFFiF TJFT FTFFTF % FIT F FTTRrFi RfTT I 

F. #TT FFT#: FTFT TTTF#R%?R FFT FT##F FTF#RnrH: XT FFT # 4 9 TFTT FFF I f%Td#F FFT FTT TT#F 
WlRr# % FT F#FTF I F# FFT Nd-YAG FFT,C02 FFT, FTF FFT FRFFT FFT, F^FHF. FFT I 

f. 4ft <=hft4l dlsd: yi , jiftF Rtfff % Rr ftff #r ffsjtf TTrrg' <j)d ft sf 4f ^tf 4Rfff (FWHM) fRtff 
FTFR fF FTFFT FTFf#T F#F FFFF % FTJFT RFfTT, fNRtjfFF FFT ## FTF, FFFTfFF TfR# % RfF ABCD 4f4FF 
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RFT I-TR^R i] 


sfft V.R'Ti TOTfftR m i rjmri rrr, Q-ftffti Rftnf t rtr niffti, ftR Rft suRhPr rotr % ftpR w^sr afft rr t 
4 motr Q-ftRftiR sftr rtr hiR.-ii ftfftftrt 1 3tfftd4H rtrrt rrotrott, rkot *ptrrt i 

R. =H+dlft)R TR ftRTRRR: 

3T?fROTTR ftROTOTTR (sifts*!, ROTOTR, difftdft ft "S RRRR flRTRRR, dR14)4 R ftR1 rfl -4 RRRR flRTRRR) 
flRTRR RRRRT, flRTRR ^MRI, 3?Tfftr RM-S-H 3fft SOTpiRtR | 3TnRT-^HR-rf .1 R<=h ftRTRRR (ROTOT RR, ftft ftdddft OTRift) 
SffftRTRR nrftfOTTRT sffr rr% OTJRRFT I ftftdR d+ftl4> #=T STRRRtR pftrTRR, Rlid4, 4OTftd4 ROT W1 W % dftid'H I 
A/D ROT D/A 4<Rd4l RTRftRTRRT aftr RTRftRftTRT dPlR-H RTRFf RT fftOTPOTT OTR iRTW I yftlRd P? U+ft4) I Rift 
fftRRR, R^RT RT RrRTRR I ft?R HR 14 < fftcft I ififtH cP-HpipH. ST^ROTTR pn-p ROT n-p-n dif4fd4, U4-Lcp|R|i|4 ROT 
RiR)4d4, 3TTR-TpR FET,JEFT Sift MOSFET; ftlRdR RRRTTftRRR ^RR RTRtftR ft ftftr RT Pft-H, RlfftR ROT 3ffr 3TOT 
TROT, RTSTOTR RfftpR RfftR, 4ftfd4 ROTOT ROT, RIRRT ftRR4 ROT ft4)dH ft*pd4 R RTRR I 

R. fftsffeR OTfRRTRftR, TROT ROTf%Rt RRTOT RRRR: 

ftfftdR •Hft.d'H, R. wft 3ftr ftR ftftRRTR HlftlR Rf^OT, RftrR HlPlR Rfftd, RTRftftRRT 3uR>d=Hd, RRRTRR 
RTROTR, fftr fftOTR, fft RTRpOTT RT d^fftl RTROTR I RTRRT ^OTRfRRT d+4lR> - RR ROTOTRRR, RRTRTROT ^OTOTROTT sfttl 
TROT yu||4), ftOTRR ROT RTTT RROTR, RRRR RRRR, RTRR ftRMPPl RfftTTR OTP", tfftr RRR, fftiRR R RRT OTFOTT, ROT 
TOTftRT ftp 4ft4 RRR WOTft ROTOR OTRR OTTRft, R^OTR OTRR OT^OT ROT, RTRTRT OTfift 3?OT ROTfft^TOT/RfttOTT ROTR- 
rr4Pr, ^-ot?tr rr4Pr 

R. RRftRftRftRR:- 

RR OTftRR RSRftftt %R RR9TRR RR Rfatlfidd ROT 5JRROT Ry4d9TR, RRJOTff |OTOTf RftftRRRT ftTSTR, 
tf|RR yftftfipR, ftRTRR RT ROT RR RIR^TR, RfftRR RiftROTR | RRR SRRTftR RRR OTRR, #RR ^JOT RRRRTR ^R f% 
OTftRR RR R RTRR, ^mTPlR RTftftOT Rrft, ROT tftRT % RTT ROT ^TR ftRftl I RPTR RR R RRR RftpTRR, RTfftdR OTpOT 
RrftR, ftpOT pOTROTT ROTROT, fpRR iftt^TR 3RR RIJR7- pRRRR, RTRRTRR RRR, ftqR 3RffR OTRfftR, RTTRR OTRRT, RTRR 
id4dd R|RR?R R)4i'd sftR OTJOTTlR, fftRSRR f%flr, ROTRTftR^TR, RTRR ft 9 2d RfftlOTR ftl^id #?" OTfi R RTOTR RR, RRR 
ftRR, PftRSTR ft ftftRRTftTRR fftSTR, TftftR RT ROT^TR Ift^td, RR ftTROTT, OTf?TRR %OT Rpf ROTR#RSTR, RtftROTR 
OTftROT OTOT RRRRR^^TR ftlegSid, fftR ■Hiftdft' RRST ftftftR ftdR 4 rR+H, RRR RrfR #T ftdlR RfftROTI 

OTTTRR f%RTR OTROTT - I (RRl4Pl4 OTTRR) : 200 

TTRTRftR STTRlftdT > 

3TT#RROTft, Ri1%R ^pT RRT R RIJR ROT 3Ud4T Rfft, RRRdtftR ftrfftft^TR R 3RROT OTT RTOT R R^ftOTOT, OT^ftR 
RIPP'D U4) RTOTf ROTft, RR, ft, ft sftT RR «OTR R Rftf R RTROTR ^FTOTfI OTTpft RTfftftR RTRR, ftRftft OTTTR, RTROTlftR, 
RIRRr ROT ROTfe tftl RTRRR f%RR, OTTR3TR ROTRRT ROT t^R ROTTPRRRTI RR, ft, ft sfft RR 3RTR R ROT? ft RPjf|R 
RfftOTT 3ftr RRR TprSTOT R STTRTff Rff%RTI OTTRdTftR ROTRR, RlftRR RRRT, OTftRR RfftT, ^RftR TprOTp, ftRSTR #T 
ftftpR TpTOTp, RT+4)2^TR RRTOT, RRRTRR R RftRTfR ft RTROTR RfftOTT 3fOT RTROTR 3#RjfttsR 3TOTOT 4 TRTRR OTTTRR, RR 
ROTR 3ftR ft ROTR RTRf R RRR R RfFOTpf Rlftlft #R fTRRTRR, fROTR, RTRRTRRRfRft 3OTR, TftRR TRTRR R ^pTOTf ROT 

fftp yftfti-yi I 

OTTTRftfR OTST ROT RTRRT :- 

3114ft R OTR : 3RROT RRTR, ft ^4 I 3TRRTR fftpR ROT -3d ft ftRlftl fftdft R 3TTRRT ft ftftr ROTRT, #ftR RRf, ROTf 
ftOT RftRRR ROT RR% 3FJRRTR, ROTf |RR RR ROT OTT% SFJRRlR fftfRR, OTRf, ^RR ROT ROT gRRRfftTT, 3TTRRR f%RR, 
ROTR ftRRI ftft R ftRI RfRRTRRRT RR: RfftR RRRRT, RTftr 3RRRI RRtft RTR ft^id, 3H4ftlR sffftRR ft«g[id, 
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[RFT I-TfiJR 1 


rtrIrrtrrstr, 4)o,rI4)3ttt fluid, tm % RtfSrr rihPt. *prsnf, rtr rrr, % q=ftR rrr rrt #rr rtrttrr 

fUddlUl 3RJRTR Cf RRRTTRT, SPIRTR RRT, 3RJRTR Cf RRTT3TI RR-RTRRJ % f%R TfRfiRT RtffRTRI 

RRfRRTTT RST, RRfrft dIRl+f RT RRfT f^UTR, RTTR RRR RRT ftf%R RRR, Rf%R 4T RTR-STTT fiUTR, 0*4iC.d RRT 
RFfftRT "ThVdH, RTRRRR, RRfrfr RtPC RT 3Rf^ftTRfr RTRRTR, RRfrft Wit, RRifinffR RTRlRfiRT, RrrfRR RRT 
3RRyRI4>R -Ml Ri C if ^ffRrnt'RRTRTI fTRRTR RSTI STrfrRR RRI RR frUTR Cf RRRRTRTR f^RRRTTT, RFTR, R?f-RHR RRT 
fRFTR TpTRf^RT I 

RRfrff RtPfRf RT TRTRR :- 

RRRRRT, yfciR.4lr.HRdl RRT TRTf^TR : TRTRf^R f%f£TRT RRT ‘TftsfrfRR RRT RTRT - RRTRRTRT RT RRRTRT9TR’ 
f^Sfkwi RTRR RRT fRRR TRTRTRT RRTRT RTTCRRRR RT srfiFRTR yPilMlII aiRI^PlR f^RPTR if H4l4) 4lRl+f RRT 
RRR RfTR RT HlsScd t^RtRI RTRRT RRT RR RTTf^TR ilbl-dH fifTR HUidl RTRVjrffR RTRRTTRR r1R|r 7 if RTCRT5TR RT 
f%7RURR RiffR s^fRT ^RT SlR, f^TTR STR TRRTTTRRR RRT, R7TTR TTRfl RTR RRT ftTTT?fRI RTTJ-PfifR TffffRI 

RRTfpflR 4lPlC' if fTFRT RRT RTf RR RRT RRRR RTJRf R RRRRR 3RFRT RT RRR RRTRI RlRdH RRT RRR ^rCr RRR, 
TTRfR RRR R Pi" RRR RRT RRTRRTpff RrC- 4 RRRt R RTR RRR RRTTRRI RRR RTHR, ^RRRtTRtf^R illRS RRTRTTT, ’I'RR- 
RRT^ftR RRTTRT % pTR rrr Prr, f%%RR R RRTsftR-TTRTRf^R RTTRTR, RT%R TRTRtRTR TRR3JI 

3RR STTT Rl%%RTR 

RTR STTT Cf RRRFRT, f%RRR RRFft RT fiUTR, RTT%R-Tffft Cf RRRTTRT, RTRT Cf RRR STRRT, Ml iRd frfRHT 
Rf%R RRRTTRT, 04414H f%RRR RRT fiRR R 3fTR STTT, RTTRRT 3FR STTT 3TRTR9TR RR TJRR, TJRR R RRRI 

3TRSTRR RRT ftRTRR yRlR.41 

RH4 RRTTR fruid, RR 3TTRR RRTR TRTRR yfr)f^i4l R Rljf%R H41 + ^41 # 3RRR RRRTTR HeSiR, RTRR P.4I4H f%RR 
RTTT RlftRTR/Rf^R RTRTRTSTf RT RRTR, TRTRR f%RR R STR^RR RRT yRdrfd, TrTRRTTRR f%RRI TRTRR RRRTRR # RTSRRT, 
RTTR Rd, RT sTt^i f%RR, TJRR, RTSITTR RTRT RRT RRR STRRRTRf % TaTTR f%RR f%R, ftTRlRt^f^STR RRT 

RTRlRT^fR^TR y R 1^.410 I 

RT#f%R SnfrRR R^frfR ; 

RTRff^R R f%R 18 RRRTR f^RR RRT RRR SRJRRtR, RTTTfl^RT, RTRRTRR RRT RRR RTfiTR RSTR # yR.411 RPJ- 
RRT RT^RST RWtR RRT RT^ RRTTTf R RTRTTR RRT^TRI RT^-RIHRd -dfUdl : RTffR RRR, Cl Rffld | 

RTfirCRTRTRR : 

TftRTRTftSTR > RTRFR fJRRlf, STR Rf%Cf, ffe-RTTT STR RtR RRR, RR RFJRTTT f^RtTR, RTfMtR RTRTR-sU RTRR, 
Plfgf.S RTR RTRR, r4T tTR RTRR, RRlRRR RTRR RRT SdRd.'h^l RTRRI RTfirClR ^Rf%TR, STR Pl<aUrl, RTfifCR Rf%f^RTR- 
f%»TR, R^RR RRTRTTR^TR Rf%%RTR| Rjff Cf RftRTRT RRT RRR RRfsTR RRRT, RRRTff RTTT ff%R TftRTRrff RTfirCf RT 
RhI u I, Tf%Rf TRTRR RRRRiTR RRtTIRTI Tf%Rf RR^RTl%Ri % TtR if y14 )RIt RRtTIRT, ilR ftRR Qd=Td41 *11sd9TR ^JRT, 
SRJRTfMtR RRT RTRT TJRTRTtTT-TffRR ’RT, RRTTTR, 4lRTR, %R TTRR RT f^RfTR, fil-i)R?R RTRTTfRlf^R ife 
flRddill 

ttr _ or-iU % tttr :- 

^TRfTRR, SRRTft RRT 3RRRTRR TJRT RHJ# % RTRRTRR, RTRR?TR RRT, f%RRR RRT RTRRRRRR Rff^RRT, RT^RTffR 
RRRRR % RUid, Tfif^TR RRT 4flPi4H RT TRTRR, RR% f%RRR 13 RRRTT RRT RTRTRRR RRR, 0,p4"H RRT 0,R"H I 


- 3RTR % RTR :- 
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suroff Tprsnff i tor if toj? 13 tott 14 i rrwf tot h i c-h + tortot i 4lRil tott $i^i^«h, Ini^d, stitoto^ toto 
M i^FflTTfn?. dl4l4d<4 TOR, fMM *FRff, TORT <T S TT itTOli it TORTO, dUNI^d TOTT URiil TORT TOtft fRfTTO|TO TOMRsT)' 
TOTT toRR-CItoR-TO % RMl, ^Rtf TOTT d4-flil 51-19414 TOTT RPt4l---H affr RR|4<R % 4 <441414 Rifl'd I 

it TOTT M,d> odli % dcdl R dd 14 -1 

^4dTR4 4 >41 (p. sir % TOftisR # 3#), 4it TOTT 5it TOTO~f it TOTOR <JTOTT, dlPd4 RR, TOR44 STffrt', WTFTRto 
3Rf, RW RT, ■‘J > u lSnf, W41 TTOTOT, TTTOR FTO R4~-frR TORrfl OR TOTTTO R S-ttdlRdi TORihjTSR, 3TR-ftTOT 

R3ft, RW R TORPTORTO TOTO 3II4R4 (3R4) Tit if ftfRTO, TRTIR TO ^4i!4 TTTO TOfe *FRff, TRTRT afrr 
0,fiddled % #4 RRT, TO4TOTOTOT TOT 3RRR (3TTTOT dPdid ftfsT TOTT) 4Rd4 W itRTO TOTO : K2Cr207, KMn04, 
K4[Fe(CN)6], K2[Ni(CN)4], H2PtCI6, Na2[Fe(CN)5NO], 

TTOTOT TOR TOT-II (McTTO TTOTOT) 200 3R 

TOfctTO Rl-slid TR Mr 3RRT> 

MM 3RRT : t)TT Rdd, tR TOT dR RnTOTO, Mid TOTT tfTT did, 41% R«Sld it tR f%TOTt it o^rnR sffr Adi TOT 
R14 id <14, dkddfld R4di4 TOR WRTTO MrTI MtRR TOT Mt Rd<4ll MR TRf RTOTO, tfRT it TOTOTTF, TOT Mr 
044 14< TOTT ‘RR-y'lddd 4dip)-flR, 3Rf % R#Tr€T?R TOT RWid TOi~T Mf 4f TORT TOTO it TOftfTO STTOTT 4f WOT i TOTTO 
3R3RRI 

Mt SFJTOf TOT Rddd sftr dlddRdi M 

Rddd -Sldl41d<, Rddd TROT TOfr TO 3JTOT 4"4", dig- 1 . Rddd ft TORfd, TOTOTT?ft Rddd 3ftr Rd< u l 4f TOT, 
dIddRdi M", d l-jiRdi °dd^lT it Mf 4T Rdd, dd Id RHR,TdR^3f R-TT iRMpIdd '-d'ldd, RT %T dIdId -H41di< u l sfrr RI% 
4 l u l4dl RSTR, Rd4dlR4 3RT4T RT 3|Rdr4l RT %T 4HN R4di=h) % R Rd4dlR4 R4dl4, TO 3RT4T RT RTOr 
3frr Rirfld dIsRdd —I’didi’ ^t R-Stwn d'ldd did 3RT ati<j|Rdi ddI 

RT 3RRTT :- Mt % RlfM M ^ ^3^ RFR, RTf RTR #T R44lR<fll 

il-H :- 6)d 3RT4T % IfW, 41 dl ^t RrRT % Rdd, S4I^ 4)Rld>) ^t 3R£|I<«II, RfM? Rdid HegR, dRd ‘^fgtld’, 

34 -IM 1 R 4 ^Itr rt Rrt, fMrtftrR, fMrof if tor ft tttorrt, ftor Rv,4?r, tor Rpr ,Rr^r Rfsr to3toR1%, 

f%RT ST^TR TO-TT RbfddT t tfMl 
TOTORfMt > 

TORrRM % ?TTOf ^t d [) m IMI, d'i-HldR'Pf % °m 4 <TTO dd4 fRRTOI 4-Tl s 4 Rdd , dRMlR«fi] TO TOR ^ f^rfR 
Rron : 4 ftFR yRdcff ^ sojMrofR- tottRrti srorfMTOf(T[) rfTOTTRRRft (r^), ?Mt sMMsr, w, q, u AU sM 
AH TO4T 4?f 5|isd id4d 4" M.RdRRd. dRRdRd I RfR n-td TOTTT ?||Rd % RlM, dRdrff UTO ddrdi-H u Pld d u llRldT ^t 
4 IJ ld 11 ^T—TOR H*J| i4 3frr TOTOTO TO4I dRHlR-fl % TOR f%TOT TO 3TTORRI 

TORRfMt % Rtot TO STTORR : 

TO-ffe d5h 3ftr Sd-fl TOSTOTT, Rod diTOT-T (it) 3^4" ^dR-'-id OTO^FT ("d), Rod — MilTOTT d41d>-'. IJ l, dRIdR-tit 
TORTO 3ftr yRdl ^t RtoRtoTTI -U4 14 R 4 TORdT, -Hdlitd 4" R RI it 4 TOTORtTO TO TRRfM TOR, TORTO TOTTTO% 

Rroft it o^rqR, it-TOTtiro R toMr torto ftraron 

dRHlRil 3ftr-HIRdl : 

Rod dTO Adi % ddST if <Id IdR4 TOTOiRTO, dd Id Ril 3TTOTO 3TR [id IU FTO d I d 4" did % TTR TOR dRdid I 

fOR-TOR TOflTOTOI Mt it SR TOTOJTTO TOTT SRTO1TTO IfTORI TORTO % Rttt TORT TOf%it 4ftR«TfiTO, 3TOt TOR it fMt I 
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[*TFT I-TFJO 1 


TOT oRRt FTR FTFO yRR>4! I OlMdt RFTF FF OTFF Rot 1JFF OOf 'iRdRl KP, KC FF Kx Rt oRoTFPt FPFffF 

4ff oootRf ff ‘3tKol+U’ yRR> 4 io, 4t ftRift ft RtRfi sR+dRild Rw o sfff R oRRRr ff oRRRr ^prN>i 
ffI-fffo ifmi-i.''ii Rooi 

3FO STTT FF ROTFF :- 

SPOT FF STTTT R Sir^R c ti 3fF£l| v «| |, SoRRipT ReSId, R P14 4> Vt u ll"fl FF R«SI<1, 4 iRs sftr "II i’Tl^1 STFSTTTFT, 
oRrRt 3prOTTF3Tf % OTF RRo 3TFOTTFT, 3PJOFTF 4lOIUI 3prff F STTTf R STOFTO, oRR R"I44I if FJFTF R 4 OFI 
STFFFlO, SFoRfTF RFTF, FO F 3FfR TOFF, RtTFT, oRtTOF RoFF 3fR FOpf ^<JMdl fRtTOF R>4IO F fRtTOF 
SPTFT, OFOf FT ^iHlsSRoi 

Rt R^4 FOFTOf %RoFF : 

R044 # ‘FFffRRF ’ti'JHril, TOFT FT RfO, 4 0M4M FT OTFST 314404, FTTOTF tR HPOtR FTF Roi4Ff % 
FFFFfF 4 T4T RoiF 4 F^ftl 

1IHI4R+ FPlRR 3ftT ^r$Ku| ; 

yRHfi-q13Tf % FO FF STORsF, OFT FO F Rj4l4 FO yRRrq|3Tf % Rim, FT R-q-H FF FT OrffFTF, 9JFF FO 

yRRo-uu, oo 14id < 3ftrR oot yRRoiu, yRRooof ftfoRRtf, fto 3fotRf yRflMi ft, oPm^i opR, oRo^i # 
oRRfR, oRfi ft o?fo oft, ftfoRof Rfttf ft fotf sfrr yRRot ft # sffR oRo oRf ootftRf fotf, oftf 

RRM OF OFOO 3TFPF, fRIR-MI FT FT RWid, OFTTF yRR> 4 IO,| 

arfsToRo 3 ftr off <0144 :- 

R)Ro>44 F F>R 01 l 44,0 d 01 wR FTFOTFf, RoRR FF RrpjT 3 tR4Rtjt FTFOTfR RRff oRFTF OFF 
STfRoItW, R dlcflo F^TW, ORFF, t^F Flfft orf 3ftr OFTF OFtRtf, tFF of%F oRfSO, OT^F F ftrFT, P)0"0, FfO F 

fit o ffIRf Rftoi 

t^FTOTFF : 

FTFFTFl-FtfSTFT RFTTF, f%RnF FTOFF FF illOI'J] FTOFF, 3TPTFf % ^FFF RtFTOF FT 3FTFF FTOFTF 3ffr SFoff 
ofRafTOFT, 3TFF FJFTF FT OOTF FF OTO" 307pj FTOFTFI 3TTOHFRF F^FTF fRFO‘,tFTf-FOFO f^FF, FTOFFF OTFF FT 
3TFFFTO, FFFTlTffRF FFTT5FO” oRsflo 4101 RRT FTTT RtFFF OOF FT RofTF, FFFTpOTFF FTRTFT3ff F FFTT, 
ftRtft yRRoio, loo of ff ^ff ftf! 4 fPf4f, ftRft oPorfot % AH tr AS otPftf, otff fTRiftfi f4- 

FTRTFnt/TOFTfF, FFTRFT 3^T FO% RofTF F ReSId I OTFTO FTf$TFT3Tf % FFTT, FF FF?TF FFTRFTI RTTO sptdls FF 

Roof f ^fff ft Rofro, FFf^TFoftrfr ftftfoi sprsot ff tftfo, toffT totff stRo ^ftf, ffRf, R4i4F ff 

fOF FTRTFTTT, STTTF F STTTF FT ROOI 
OOTT TOTFF > 

^F FFFTF RrSTF 3fto FOFTTRf OFFFT # FFTRf OOFFTI FO FFFFTF TFT RofTF FT PWidl RftR" FF 
RRooff FTof fttt oRRtf Rug i ff STFi fRRR" ff ^rffR, ftfot oRff sftfi ^-■',+1144 % Rfo, TTT^JO- ftttt Rfo, 
fttt f Rfo otjof f Rtf fIf€1f Rfo 3fR ‘#if^ 4R4 Rfo, fttT tttfRf fRf f Rro fopf ofof foot 3Rt 
toft otff, oRoofftRti otTct ^fRf stftfi oFTT oMf oRRooti TT^aot Rftf oR41, H2-Br2 fRRftt, TT?f4R 
ftftfoto^ri 
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7FT I-4RR i] 


-=M ii-M 4 441-MH 

R07-4R «si4IR 4>d I, fttft) iHfftd4> R7T ftORTR 7RR - t ROTORT 4fH"4HII uRd4>4RR afro uRH^ri srf^f^RT 

rrr, 3tt1%r ^Mcdii tftf*rfft7R m-4M4>i%iTR™k topiR ftftftR ^41 +<ui ; ^ftl+iui ft)Tffft, tor f^n#47 rrtRror 

Rift RRTRRI uRdTRSRT 7R uRH^H^R % TJ4R wf ft ^JRRTI 
ft) 4dl7+1ft) % ft)"Rl4) 'RWid OR 3RRRR:- 

s^tdi ftR[441 0 Ro?r anj3if afro h<-hi^ srf ft) anr yRfft-q 1 af)r TRfftf % RR)<-r| tr) 77 -hi 7 3^-hm 13)^1? ft) 
fferfft afro fftfftR w % ror) % 3Twr rw ft) 373jf, aiRffto rort 47 7777", ^fto-Md aojarf 47 rrt, 3rr 7R4RR 
aojaft ft) ^uRo-hr ft)4diH7ftl RRr fter- rtrr, rrr fftRR, ft)4dd, ^+d"t tw# ft) RTsrfftR rrtrtt, rsr ftRTi 77 
fftsrfTR, WRTfftR offtORPR ft RRRI Qftl J Rl l ' l lR4> arrrjsTf ft) 44-4 Rd> ft) 4d~) H7 ftl: RTSTPR ^k 41R4) 3liRlHd4 R7RR, w 
fftw, R7R 7RRI R7R oRRfft % RTR Rf%R RTTfRT ft RTR fft%R TERROR 3 ?)t 4rR 4 R oftRTI 

7( ft) ft)4dl 

;H4diR4 ft4>7ui: (OCT*, n-CT*, TT-TT* and n-n*) RRR % TlftftSR ft <4^-4194+1 ft) 41 04 R 4 fftrfftRt, TftlRftRRRR, 
R"t144 RRI4I •isRl'+d RR)47fft4T f$l4d 3^T f$|>+d, fftof) 4)fd4 R RR4T 4)fft4 5T4R, TTRRtftlffftR 44R Glid'd TRIR-HRI 
37=377 ftftRT:- 311 u|R4> ftRR) ft RTRR, gR fftRR 47 aoppcfRi 0-H, N-H, C-H, C-D, C=C, C=N, C=0 f%RT3Tf ft) RRTft 
ar^fft, ^'JNrdi aRrft aoffft 4ft RRTfftR 4RR rt rtth 

ft) tot 31TT 074RT:- 

RTfftftlR WT, TRTTTT31R RfftR RTfftR, ftftR 3T^fR 4T RUid, d^Pld RRT 3(H'^Pld RRR, %fftRR 

ftrftR ft) sftftftfi/ fftfrftftrr arrftr^R r«tt f$pfti rtttttsir rrrr m, RFfftftftR, RRftRftR , Rfiftififtt, 

fftfftR W % fttdftff ftt 4M>4ft.4 ^ ftsrfft, ^rftft4lRd Rftftn 

RTFR TTR-RT III: 200 3R 
RR- ^ fftsftwnRR TRRR 4R : 100 3R 
fftRR airsnftR -H 14 I r-H 4> 314RR4 WRR:- 

RRRR f%RT 4R fftRR, WRfftR R«TT 3RRft ft^RR, ^R?fftRT, ^R^ftRRT ,RRR 3frr #R 31RR RRR MlRddd 
^<4>1 ?fl4dI 4T -HIH 9R RRR 4 4 47 3IRfft 7RR ftt TTR RRR glsslRlRl^ ftsTTR, RTTftfftfftlT ftt Rifl RTR R<d44, 
fftfftR W % RRR RRT fft#RR 44)4^11 

RM Ir-44 fftsftRR: 

HWTR fftRR, RRftRRT fftfft, RTTIRR 31RRf ft hPrI-hR* ft) WTTI aRftftf ft ijnn ^4ft|u§R OR fftf-dH f%RR, 
3R5RR irft 7§R aRROR SRftftf ft) 5jf^47R OR WHRI RRpftR fftRRR ft 3RftqR RfftOR RTRTR 1ft "4 i RTtOIRR ft OR ft 
Rftte aORlftfts: ft OO ft O^ftl R 4-H afft - RIRfftRIRR RTRTRft) ftd ft RT ft fftfftRI 

RJJRRRR 3frr TTORfftR fft?^|t|u| ft R| u RJJRF 47 7RRTT 

6) ft), 7R R ft ft) 4 OTJR ft ft 77 4 ft) d4>ft)4i, TOFT d*^d I 47 fftRdR, RR SFR afro ORift) ft RTR 4 Old, Na2C03, 
NaOH, Na202, K 2 S 2 O 7 ft RTR Ol^ftlftd RRRR 4 Nd (ftRR RprfftR RdU) I 

aroft fft?RRW:- 

RTRTR RR, f%RRRf ft fftfftR R47T, 37RfftR Rh- 44 aftr ftlRR 3^7 Toft 3R ftRRI TTRfftR R fftfR RTRR 77T«fl 
fftfftR R47T ft 7T77?R fft^tR 3TTR 5TTT 7T77?R, ftftfft?R, 77 41 OH 4ft) ft) R.4 TTfdRR ftftdft) ft R47T :3TTR-STR, 77 ftdR- 
37RR ftftd4>l ft SRT 3ftr R7J- OTfrftWtf) 707 fftRRT ft 30J7R ft fft^TR, , RT¥ ft^ftlR, fttfftRR, T7T4R TR75R ft 707 ft 
30JRR ft fftSTRI 
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[’TFT 1-TOR 1 


3RR-STF TOPlTR:- 

dl $414)0.+ PtoTRR R PWid, RTTR pTO -TOTR %R, ftR RproRTR RR uP«=4 #ft d+PldHd fTO, FpR-RR- 
fftRFf ft $+flTOd RT ffsrfTR R pR R=p RTpRR, 44)+d4 ft FT MP,d4d flRT, Rf%rT $41fdT RT TORI 

l-4f+HH dTftS'FT:- 

3TO4t4)d-Ct % PTOT, 'F-Pftftft, did+1414t, ail 4 4141 it R 3TTtRTft4tft R TOTI 
RlRpldl4)41:- 

RtRpidi4l4) %rtrri icfifdT aP totr ipR-dd tortori wr P+dU rrtrr% Prtor P+dN, rftr% 
at Id R td R?FR f Pi u TOTR pp)s I ppp 4d>i Pd-d)s4, 4lPs Pd aiFFT R PiiRd ftfRFf 3fF ciiflf Pf> 4 peps | 
RtRpRT 41ft % a^y-ipii Tftrr^- 3 p rtoFTRR rt 4t?TT Rfdp;idl4i4tR RTR PspRI TRTRR afF frRpldl4lfl RRRRR - 

PPPl TRTRR dPtf-mp dRfstdl % 44R~R PhP ft WTT, dlsdRR RTOf, ff^SFT Pd'tSRI 4sT+d4 RRR 

PeSlirl dff 4 TO TORRIRTRpTRf 4tO+ TO L 4I id ftfdRTRI Pl+H HTfSSR f 3R3FTRI 

R^P4-Hl41 fi+ TTTORR: 

RTFpRR RRRRT yPdPdlp RFpRRR RT T4Tffr, RTufld PrP pFTR, RRffR Up'd-H , fftftR, 0,PP+ 
RRRRTT, RRR 3TFR % RTR +tlp+4, fftftF 4'f|d 4Fddl TOT, fflRRR OTTR pFTR | ffttT 2XTORR Rp ft <^44Pi, 
TOR ^fTORT FTOR rt RRTR, off-Ml f Rp fPtdRR f RT$f?TR TOFF ft RRTpR RRR Rp RFR, RTRR tftfdf RT 
141 <fl 0 HTRRTOR R P M S-4)+d4, 4-41 <fl 0 RFFRR ffff SR dl 4d?TR, RR RRT FPPdOd dlpRR, HRfST Pd pRTOR, P’SFRf 
rt rtPrtr iHPdPfi, rtPfr afF P-rtPfr tPfr, to ft rrirrt r 44141o, f rrttorr 3rjtotr, torPr 4 PftPro 
afk PftpR, fifpr 3ftr pR ^T P"TO, ^pt- ffe Prfro toItTTO Hg2+ 3ftr Ag+ RRT ■HldHKd R TTTR HTfcNRI 

P?RTO ft fpRRrft ft fffsr: 

RtTOtinft R pR P4id 3?k RflRTOI RTTO f10dlilI# aftr RlffR RT flOdlill'R RT TOR, fTf TORRTO Prf|R 
RlOd'lillft (H P LC ) 3|R fFT PUR ftTORTft, (G LC ) R P«sSidl srr RpfTR fPdlillftl 

P#-f%f%TO RRTOftft:- 

pf--f%f%TO R+dl'fld'lfldT R pR P«glid I RRf-ft3R RT PlTO R Rift flOIOI pRTO5R RdP+d'lfldl ftpR 
PsriTR PPdF 3TTR Rtf RRl ftffR, #Rr R ffdRR 

TOR RRTffeft 3ftr XprffR TRRRfR TRRfPftfl : 

TOTfR TORT RRTR TO^flRR TORTI TOR fl'dl'41d(t R RtPfR P^id R RpRTORI TOR fldlfldd R 3FJTTRRI 
0,0 04 R PPr P«glid R RpRRRTI 0,00,4 f flR ffpR RTR-TOR RRTRT, ftftRRXRTaftrft 0R0 0 0,4 I PtTO ftR 
0,0,04 RRT RRR 41d 00.TO I IP ffl s fR (HCL) 3^T R^RRIR P+-4l4 pT (EDL)l RROR ^ RRTR flf RTR fff%R RRR f 
Pd+d4l fffpR RRTT ft iRTOR Pfi+4 TOTORR, RRTRffR tRTOR, TORR tTOTOR afF 0 0,0,4 # tRRTTO pSTFI 
RTfffR f%RTRRI RTRTRTR RRftR-fPdT9TR Rf f%P aftr aiPP.+d dRpRI RRft afF 00,0,4 R PiR psTR RTffpTR 
RRI pRTRTR aftr RTRTRTR PTORR R arpFRlRI RRTTRftR RRRtRR ft RFTOpR PRRTO 5TRRT aftr TOTR TOpR TORPftftl 

psRRR ft RRR-> P1%: 

RfpR ‘FRR-t’ TOpR PP, RRR-f TORFftft, RTOF f%RR?TR aftr ipR-> RJRFTRR fffsT, TOR ffP fflRTO, 
ffroff tot rrf, arprolRi ffro rt PrW, totr flro, prtrtr rr rtrtrtr rtrri 
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^dPddft HRR MIRI mdpflfl: 

'-|Rh>" 44I 3ftr P^id, MIRI 4^4^, MRfdlPd> HR HT 3#T, HRHT-PHR: 3RR HH, HRHRHT WT 

ffRHH, dI4d)d/fTH 3THFR PdHdT ffpR HR ft 4d<V.TTH-ft +d)*ftft H sftr HR MpdlRlftd id-ftRiP, TW#4I 
HR 3)I«|R+ idR-P 3^94141 

TfffH, SRRrf HT fpHHHff HT ff RTHH: 

rPhT H 3HH4 HT fftRHH -(i) CaC03, MgC03 HT dPt-H I ii f (ii) dt+Hi$d if Fe203, AI 2 O 3 3lk TIO 2 (iii) 3?k 
4l4ipHdd if MnO HR MnChHT ST^tTHTI 

smj H PtH smj3Tf HT ffRHH - (i) RH if Cu HR Zn (ii) HR # Cu, Zn, Fe, Mn, Al HR Ni (iii) HRTH if Cr, Mn, Ni sjk p 
HR (iv) HHH iter if Pb, Sb, Sn. 

Mi)fR)-M-H STP" Mi)fR)-M-H drlldf HT ffNlR 

HffHR HHH RT 4 d IP 4 -H HHHHI HfrpRT HHTHf ft ffftTR HRH HT ffRHH, fPftRffft, HTHR qftSTW, 
o4P1 S4 R'J, 4 4 ff ?d K u l, 4"114 -S '-<d I id, H I d L 4 ftdl ^1<i 1%&)R IJ I, ddl'fTl4) < =h’'. ,J l ■*J j IJ l 4 v| I (iiR|-S H d'H H.) 0 d I H9 iR<11, 
4 41P -4 -H if H-S fftsrP’H 

HR HR HtH HT f^RTHR-itH, HHRT, HJHT HT irMIdd, HR fftftftdft HTHT 9Mf|ifd sfk 3ff?R ffRRH 

H FT-HT (4>l4ft4> RTHH) : 100 3TH 

RlPd) 4>l4ft4> <H4H: 

fdR-dd HHTH, shjrh HR 3PJHTH Hrefl ftRpffH HF ^d)PRd> 4ld4R)4, P ddlHIspH 3^r ^Fft^tHIRR, 
^PlpR-H sftH • l ,P=h"'M (PH I S r4 TR y fr) P-4 I r-H4)4 l)l u prf) , u «f) H HR 0/44)1 S'-'M , HT RpRI HH d I di I -4 R 4) 

9fr)ft>4lc-MHdl, ft fftHH *JHH P"m41htu| HT HRTHHI HRHH ft ROM fftf&R, ^HdlPPP yRPyiu 

str i4|cfl-H4td4)?R yPPyi (hR-RPTT H ddl^TlJI %HTT)I THFPRT 4 \H k-M f^fsPTt, 3PRRT, fRf^FT sfp" T^trtT HH" 
yPPyiui 

SIHTP'ildrPd) 4)J-MI'id)H: 

RNMi! ft npFRT . P^R| sftr yPPiliu, 4,pp + H filHil ft tt^RT 4H 31^94)4 HUdNdSTRR +I4P + 

4IP4., iiR4 r d4. HRft 4'rR)4>- f%fpR ff«rf^rf % STTTfTT HTfftl tt'flRRd. oil41 % f?fFTW ft f%t%^rr,TTTf : tR' UTOR ft 

|wt ft f%P, frefn flrrtsR, iiR4"H R4i4kKd fsfnHH, P414+ hr ^414+ o41-h ht in?, p14R4> ufM 

f H^fpRl ft f%fsr, oflfRd. 3TF niRfd4. 1(41 R ft 4-HP-Til fTRHHT 9RP4IO, fftH 14-^Tl'fP4-H HRjft f pRHffH 

31^94141 

4fP’4 3fp HtlfH RH: 

4H-H HRH Prefer: freftHTHf^R ft SRSTTRl, 3 PJHTH (HTRRR^jtrr Rf|rr) sp3, sp2, sp, C-C, C-N HR C-0 
wrft ft HiffTH f srrffHHpHI HRpHH HRH, HHR HtHTTHf^R 3ftr RR RHTTHHffPft, ^-413) P 41 9"HTH, 3PJHR HT 

TfPrifH hhPPhi hh hi Pretn: rtr f hrth hr Href rr (\) u41P+ ftPdH wrft (ii) HreffpH fiRdn wrft (iii) 
•-e):dH 9 011 c41 1 fpf d14il I-H, 0,R4RP41 HR 0(41 tRpRPfl HT fpFFR HT pRT I ftpR Tpr; RR ^ft ; rr RR, HHRTT sftr 
4 lP-*l f HRf if 4I U S ffr%H, RH TTRR^mp/bp HR P^ftH %HI RHHfHHRT ft HRT sftr 4)4SfR ft HRTI 
RRIR 3pr ^cjflR 4pP-4|o; 

ftft-TRRT dldd'mRR, TTHHR RR, HHfH HffffR, PPh HpffR, HffH 9PP4I, 4l4p4H, HretHRH, 
4)41-4141 rrffffR, rhhr Rhi HftfffH) sRtrr rrffffRTf- HHHftffpH) —RRftarrffpH 3ffr RreiRH httt tRhh ht 





88 


RTF FT TTFFF, Rl4 24, 2018 (% 3, 1940) 


[’TFT I-TRJR 1 


PRfH fRIts-rf, TIRTTF, FRfF SN1, SN2, #r SNi y R) R>d I Ff-4 IFH I % FRTF FT -^+4) ailRbPi + fRItfPR FT 
3l)Puud?R, T^f^F fF, dI Hi I 34+d) Fill'd dpiddld, -^d-4) FI Filled FFT 4RRF>~dl 

4>P)Hd y RRidlFf FT TFRT FR : 

H"sl <1 hR'I, 4•-^fi $ 4 , %4tRrfr, f%fSrr, Ridil, P'-biddd4>), fnRiR 4-4 4 4 sftr 4444) p - : y 414 ,j i 1 FTiRtFT 
3RFftt?R <+-fi-H'' L M Frft, Tfkf%F-TTnfTO aftrRTcfr FRfM fTR, filRd -FRFT yR)f4>dll 

5HF-dl dlsJpbRH yRlPbdiU: 

RFftpiT FlRdH PRW, TT«Fffa- % RiftFT FlRd"d, 1,3 ^dldlsR 1,3,5- 4+dl4)dd, UpHR f^FTR, RRTRT# 
"'Jn % f-T l^i^RiPtF yRr^i-Miarf ft d'Dri ■> ,j i, rst i4-gTHvA4 iw rfst fitr f%f% f4r fft H)idi4>P)4>"t fidRid) % 
FTRfF M-n441PbPi<+» yfr)i4>dlFf °d Hsd I I FRIFZtfl' sftr QdTddH) rRT (4n) FFT (4n+2) 

d>l4P)F yRlPMl TFdld'd:- 

uildd u4)14dRF TFdldd: (F) FRpT d^Fd FTRTf FT FTF - FUR F fcRR FRFf rj FTFflFFFR, FTFfTFtTSR, R# 
4 > 4 )", RTFR y RRbd 1 , 3114-4) 44 sffr N FT J -Tl■*I (R) 4d44 dd) 4 ,d 4 4"4144 d I u Sd 4" did: -HlRd yRfsbdl 4>ldTP)4> dlR4>T if 
Frfr, uf4dd, frstf 4UdKd4, f^rnr# Ru4d4 4 fRT, P.F)i4Pid4) yRlPMi, f%ftr yRlPbdi : (f) yRPMi: 

441 sjRiRidi sOt 415 R 1 R 14 ) y u iiRidt if s4)f4d§R 4t * 4 )P.d") 4>f4<4) pftf'iRsRT if fiP u u d?R — rtfr 1141 ttr^f 

U,4)P)d?RI 

dil4R+ 4M4-d?|44V|4t: 

S/-ihd4 49 4"d I ^ 4 ) '4 : 4 44 F d 11 FFT 4 Pi 4'3d I Fl^frl 44 S4i| £, FTRf^FT y 4>4 4 , 4>44 3l|^Rld7 FT FTllPld dr'.d dH 
FTTFT FTfFTT mdl4)dl, +I4R+ dl4kp # FTfR4 pdFI FFT t4fTT # ^FRFT I 

FTT#Rft Wd-dlRM: HP.-d-M, 3R9fFFF 1RFF, mdF 4T FFFT, ^IFFRT?f, TRWFTTF +i^Tdd ?TRT % wfRft 
fM+d 11-4)4)' 3l^yd) d, d 19 •-'d, 3l4ddP4d dildlRd d1P)4 F4T R4t4ft4 dlfR + l 

-'i+-fld J - 4RRd. PrIRf dy+dV+I'-ft: (fTrR aftr 13 NMR) mdT FFT dldldRd) fiFR: NMR fifRRT# 
sdlRtTl F4T < 141dR4i f?FR FT Fd iRd °h<4 dH 5<Tlil?R dd4i, Rh4-Rh 4 4idRid 13C-1H-1H FfR SlfiT 41 HRid J?S 
HTSURT 1H-1H Rd<dRd 4dR 1H-1H 4'lPid R4TRT FT fliRid^d 

FFT di)4d)44|4); d1Rl+ fR^id, dRl + ldl: FIR fM4dl4)dl, RRTdlR+ RfRTT, 3 |I u |Rf 3RR, Rr RdH 3RRTI 

d 4 ^R F14: 200 3R 


TFT F>: RR FT RR, RlfiFfR FF Rdd'd 

'jaRf FT RFP5ST RR; RR % FFTT-4t4tRrftFl, T^ffRRR, 4 i4Rf> sfrr R^fl RR; RR %RtRf> FR sfrr RT% FTF; RR 9TF; 
F^Rf RR RFSfl ftFFRTF-RTSRT, FTTRRRT, f%RTF FTft’ FFT f%1%F STFSTfTR; RR FT RSFfsiT f%FTR; FT^ RFTTR RR 
3frr HP^IdI RR; RR 4d?fl fF^I'-ld IFT % 3T^RR RjrRT FT F^UFtTR; RR1JF; RRIJR! FT F^UFtTR; RR RfI 4 5fd4 3^T ^RR 
Ff%F RFRRTTt; RRfF % ^ Tl4)dT-M 1 ddl-t-Fd I sfrr ¥RTR pF; RR TFT 3^T fFRITflfTF TRf; RR TRT FFT f^FITfl'Pp 
4 4g if RFTT-FRF; 9 -T) 4) fdF FFT ^d 1 1 ) d Si 4414,; FR TFT FRT 4 14 Pdd; RSRHTFF; SI * 4; TJRR FT ^ si 1 R 4> FR iJSlIdilP 4) 
f^FFR; ^I^4u4<l)illf4i+ FFTW; FTTF % TjFTR S>F; RTF % 5JR RRf FT RR f%FR; FR ^ FT FR f%FRI 
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dTd-W: ggd gTgftRfdd 

ggw m? dd Rwid; dnff dd Rfdd aR ddf dgwrd; ddtwrdT ddT ftw 4 'iKd+441 dd Rmfw; ddgfT f dTSdd d 
ddTf; RdT, dRdT ddT fffdd ddTf Rdffdf; iRflRld, dRftRrTT ddT 31MP>DPPd dd"gdf % ddgd Rl+fU< dd gRlid>4- 
Rd-n, ffdd, ^44 aR <=(i"d'i ftfffsrdt; ggw -hi sRPi i 

di-M-d: ggrd ar+ddw aRww % gu dd R+tPi 

dRy ,j i ft glsiiR 4 ddd ddgfsrrfR H^sR-m'; ggw 3 )Ry |j i 4 gr 4 4 44 ft gf+Rr ww ggi 4 iPf) ddT dddftddT 
■hmPR w dd^l gw)R fl y HesRy i-gf4)y, tlR<fl, g-R-^rt ddT gy fly HesRy i; d"i % gRt % y 4 k aR s<R R-hPi ft 
M^Rdi; f# dd RdK4, R+ld, argdSTW ddT gH^K; aH+ldfl g[d)Rf)4 M<slRdi; graft ft drift RftddTg; dd dftSTW- 
i^Rdi, at i 441 fftffdw ddT °y I ted 11 

dFT-d: ggW fdddT 

dFT f gfffR d iididRd gw; RRrw ddTftf % Rtf gwdrrr % + 11444 ; ggw gwddn aiRff dd uiR+h TFgfRw; WTTd % 
RRrw d%sff if ggw ggrddT; ggw dggw; y ig>R4 (ggfftd) aR +rpTddfftd ^^ 4 ; ddftd ww dd ardddpT; ww g)?i 1 R 4 

3TSdddf ft ftfftRaiTdfttdRTI 
WTd-d: ggrw ddSTd 

ftfd % dddf, Wdd, dfftf ddT gftftf ftdftt ggiw WWTft; gdFT dd srfftftgd aR ggFT Wdd; dRt STdd ft gdFT WWTTT; gw 
ddT arsfgw affr ft ggw dfterd; ggw ftdTdd dr 4H4ig dPdftd wr wrd; ggrr ftwrerd % ddd fftddd ft ftddwdT; ggw 

dddd-sngR dST 3ftr did dST dddd; ddt WW dddd aftr ddRnd WW'gd' gd"#TW; ddfT sfrd gdpd dd dgdd dddtd; gdpd 

Rstri 

dRRnw-ii 

WPfftddrff S|I /If).4 dR -H ldRl4 ddd dft'STT % dlR R RRdd 

1. RRdd wRRdKf Rt gRsrT % RR dddRid" f%g ^R f diR % wg argdid" wdr d% R ddRud ^nflfR wr % f wr 
dR 1 d RRdd w-d dftawf (Rftdwr 0HiRd4) % dR Rf»Td- % Rrg R f d"dT wr wRfkdTT 2 d RRwf R RdtRcr 
-gddd STdSTTdf dd gw dR dddT rfr Rr Wd dfrsw dTW dddd RlRd" dff RdT WT dddfr I 

2. d'dlfd, df dd Wd R ddlT ddT diRd R dldd" ddddd R fRRrdT R~f R RdR dd RdW dddT % dTd R4t R 
ddrfRdP' dd Rtgd" dT SRRRd" 4<d dd g°f RdddlRdlR RdT I RddR fRdtd WR % ddrfd dldd 3dRtdl Wd d dfsTT 
wRRt % ddRr R dR R aRswR dd RR fd g? dw ^d R diuRi 

3 . f%R?dT dR 51 * 1 4 - 1 - 4 )541 < % Rttt srrdtRnr R wR d 1 4 ) fRRdTT hPIstt d RarffR dgR f%Rr?TT hPIstw wtRw 
Rd I fRRdTT H-OsTT dd SFFTtdFT dWd dRt drTfRdTTl % Rl u RdT dTOWT dt hPISTT % StTSlTT d 7 dRd Wd d dddd d iRd Rtt 
WdRl 

4. RgRh % Ritt %i<jD-i gtwrRRr, g'RRdRd, TdTddsf sfrr wR-ll diRw g^^i< 1 Rd 1 4Y (4=i 1 R 4 -R) ddt drRgRngg 

wd dgwrr wRr % Rrg df wwft | R 4 + 4 ) 44 iw dd +ihR+ 3 R ^nfrfR dPd Rw fr dR ww ddf Rtt ^uRfR Rd w 
fr Rn# RgRh % wrc dsidigR ddd wR 4 dTsn dwd Rr R'dTddT fri 

5. WTWfR (TRfltftdd dRd") WtR % 4+4)441 O’ Rt dig, dW aftr ^jrft % Rt % dWWT ddST % WIT 4 4Rd>H R# % 
didd dg ddd fr dt t R dd 4+4) 44 1 PT ft dfrsw 4 dFRR % wd 4 R 4t ddddr 4td % dRt ddd arRrdr 4'ig+d ddR 
44 wdgw 4 ddgi dff dwr, dw 3 ?|t «ji4) % ff dRdddrgTdddfd % Rrg 4 + 4)441 -d ft dddddd d w=rddddRg sftr ddd 

?Sl4) dd ddd-f ddd ddRgi ddT 4+4 f 414 R dff 4+4)44 I + dd +4+d dddT ddddd dtRd dddTI 

6 . 4+4)4411 dd dd R+dRtRd RR 4 dTdT 4IU4I > dd ddR gd ddTT fdT afrd dTddW (Rddf) d dd dddT dddd 
wdT RdT widdd R ddf did dTdd d gf R 3 R dddd ddd f+i 41 o, gffdt f, didd f sfgf dT R4t 3 R fRd dr d - df sR dg 
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3173 37 TITO, 31% 24, 2018 (%3 3, 1940) 


[313 I-33§; 1 


ffrr 333 %Am urn im A 7 miAtAArf, fAAAm, sA 31 A *ni^^ % 373 Atff%i miAt AA AHr tA 3775 3t 1A f%7 317 
737 (Amr sire 333 ) frf^fer 3333 A 4t% ^wi 313 4<T141d7 aftr 33 % AflAtm % 37 m if 3737 - 410)111 

7 . T^fk^TT At mAt 373 % 37 Atm 33 wi %-.- At 33 rnfft 337 fAm 4io)ii fA 33 A 3% 53 ft 33 33At 533 ; 

fAr % 3137 At ffl # 4 - At ^Trft % f*ri 33 375 3 A 3 410)11 fA 3337 313% Ad 171 377 T 3 FT 73 (97537 7%3) % At3 R-41P.47 
nffr^R-) % Af% C'l'tl I T% 3f(T 45 m ^Icfl % PR % -j| H 37 44) 3n3/d +1 rM (flP'4'i 0 l/ u d'l) 4 7f -4 4 ^413^ At 4N I f%3T 
4 I O' 1 ! i 4fr xS-f 91 H 4 % 373 44411 •’. 4 ) 14-41 41 O' 1 ! 11 fA-d. 33 414 317 74 14 7737 3T037 fA 37-3 d)H 7 37 4nH < At 3t7 3 f%TT 375 
4)141 4 hH K|M 4 5^ 3 4 I 0 1 73 4 -1-4) 4 4 I < 37 3vf 4 I 7 ■‘I -HI 4 44 % P'1 U, 4141 4 I l)l I #7 41 -H 3 41 -H sft7 STfSRl 3 srfSRi 
A 377 AflAtm if PmA fAm 4io)ii 84-89, 86-93.5 anf^i 373 Att# 7173 337 srrsft 3%4t37 373 firm (mm) 37 Are: mff 
3->7dl 4lffo,l 

fA9T3 S7PT A- sff^TT PHd 317% 3 5 % 41-4144 11 317 317 3fk m%t 77 377 377 77% 41 If 0,1 

8 . 544144 1 7 77 733 fAm 410)11 #r 75 RhH|| 4 | 4, 3 TTSTT PM'Him 77 3377 797 Aid 3 ft 71777 77 f| 5 l 

9. 4-wfk4H At 737 At 777 f-)^4fP|4 P) 451 A 354117 At 310)fl I 9ri|+4T3 33 4P'410 4f$|fP|p=14 f%3T 410)111 

(1) 4141-4 (44<4): fMt fT3 3T 44l4l-4dl (044Td-HpIcTi) 33 W W % f%TT 4*-4)d4K # 33ff # -HIHM 

3TP3 # 410,^1 31% ^nfk3TT 3?raT # 34104 3T33T ^4dl # f%«Tf% ft 4t OT % f%% 3T3TJ7T 33T 333TT 
t rft 3TT #3T 34-1)fd 3 ?T f%3T 410)111 

(2) ff% %ta3TWT (Pt^STTT 03^tfl'): %ta3TWT 37T 317% % f%% %t 37^ %t 4T3 %t 410)fl I TT 37 %t 337 %t ^Flft 

4 4 1)3 %t 4 4 7 %tl 37331 3tP3 %t 3333-3333 414 %t 4 11)111 

10. 3S% % f%3T 3133 %r 337 (333 3irf f%33) %t %tf -^4d0 #3T (f%f%33 f%f%3) 3#f #7%, f%7^ 3333 ? 373% 3 
3f%333 3t% 393 % f%3T 3133 %t 44 4 SKI 3rfirf%f%3 f%3T 4M)II, 33 %% 33 31331 %t 7)44 % 4P if 3tf%31 ^-4 41 (dPl3 
3731T%9T3) %3T I 


39% % 3T3 333T 393 % f%3T rftS33T 33 33T31 PHdPlPsId fl3T I 


57 At -jR 

Pl+d A 5f% 

3^41 304 

44 714 3144 

31 44 

44 714 304 

6/9 3337 6/6 

6/9 333T 6/12 

0.6 

0.8 


11 . 3T37 PAR-dd 33?ft 33f 33337 3ff fPft 3 TftxT | 337 % f%3 44-41441) % f r -bP.3>4 #7 f%f%f |313 3f|3 

6.00 41 3 srfsrrr P.ARdd 'si4.1 41 f 3 -f f %%3 414 % 73757 33 T 4mi -41R0 1 414 )fd 4 1 if (373733 3344414311 41 3 37357 

333773TT3t4t) sfMdPRd oPdldl % f%3 3f4k3T7 %t 3T3 3173T 3%r 3f% 33J3R ^47 | 713 544144 K 31 73f3 3tf%3 

f%3T 33TT 3 Tf| 3 | ^ 5*-4i44|J 3 3337 3f1%73 4|vHdPPl4 3P3%3 f, f%333 37TT3 f%3T 3T 3333 % 31 54-414415 31 33 331 
3ft 3ff 3T3T 3T 7733T 33 331-54-4-FI44H 133 3 ft 3173T 33T | I 33Tf4 3l% 4l3dPPl4 3p3%3 333 OPA-H 3 t 3T7 ^3T3 
313f%3 3ff | 33 -54-4144 K At 7373 (f%3) 3lf%3 f%3T 3T3T 3TlfrT | 

12. PARdd ^537 At 37533 f%73 :- 393T 3T7T, 3kd3d %t ?7 3%7 P.ARdd 3%At %3 PRH, 3n|'41uH, 31Tf3%n)7 drdlRl 

13. 3f%337 3ti 3T7T 3%t -54411441% 33 3333 3ftST3 fA3T 3T33T #7 oPjJ||3 37f%f%f%3 fA3T 3T33TI 

14. 3777 f%33- 

(i) f%3T 333 A 373 33 31737 f%33 313f%3 t I 

(ii) 3377 f%33 At 373 33% ftAt I 

(iii) A4 A 3% 4 Ip43l if f%SrfP3 3753T7 4d4 3 533% A 33377 37 73 At 35373 33777 #7 f%437T7 AAf if ft-TT 

41'ffo,:- 
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F.F. 

FF 

TF OfFR FT R5FFT tF 

TF OFOTF FT ffRFT FF 

1. 

fR affr RftOFT f ftF ft ^ft 

4.9 ftFT 

4.9 ftR 

2. 

FTF FOFf OF FTOFT 

1.3 ff.ft. 

1.3 ff.ft. 

3. 

FOFFtFT FFF 

5 irOFO 

5 FOFF 


15. 'TFT F%F, fr FFF ftr F%0 FT FT SFTFTft F fir ffFT ffFffFRT % 04FM FFT FFI044F W ffoR | I fffTTT Riff 
ft s.hi- h i<4 P'-f sRfft frsifl sftr offo fp 4-41 rtjof "id4 if HPi -mi 4ioi ft, FT oftt Ptr ft 4io off % Pu, P"$4 

ffMOflF FFFT 410,01 I 44'ff Flff Fpff F F ffft ^ OF FTF FT FTFRT FF it OOpO FFFT FT FORT f I FTfopf FTFFt f 
Fft RfftOFR FTF OF FTF OFF OF FFtR OTFT FTF FT ORf ft 0 •flF!' F FTF ft Flft FI f$ 11,1 

16. ^ff FF (ftR 3#F ftFF) : atF ft FTF TF^F ftff (ORRRF OFF) OTFT ft FTOftl FFT fft FR FT FTflFT 

FFFtFFFOT FT ftlPjf ft TR FF FT OFFlft (fTTftFT)OF ftsfftF ffFT FTViFT I FFTFRT FF FTF RftOFTF ft 
ftflF fit % OFF FF Pol FTOFT I 

17. TFfft (FTFF FTTRRFF) - ORF ft?TF FTFFT FT FTtlOF TTfWt ft FR fft FF F FFft Fff |l TfWt FFFT FFT F ffw# 
F ft ft FR OFF f Pro; off FROT FR ftofftF Fff | I tft-=M Ft# FT OF TOT RF FF fj #0 Tt?Tft FF OFF FT RfNO K 
FT FFT ORt F FFT 20 F 30 ftFF % FR RTF ftftF ffFT ft OfFR FTFFT fft ftaRFT Poot OFF FT FfstOFT ftFT 
FRT FTf|TT I RptoFTTf ft ftFFT FTF FT ft fFFT ft RTF Fft FTFT 4iff 0 OTFJ RT OT Ff%F ftRTT ffFT FRT 0, I 

18 . fft ft ftaFRT F ffR FTF ft ff?TTf - off ft FF FFSft flFI-O f%FF OR'OIFHFO fff ft ftSFFT FO ftf ft FFTFFT 
ft, ft FFtRFT FFFT FRT 4 iff 0, I 

19. pFTOF - Fft FTFf FRT ft fff FT ftFT FTft t FTF fft ft ftaFRT ftsrfftF TFT ft ft OFT F ft FFTOF FFtRFT FFFT 
FTFFT I 

20. OF FRT FTFT ■Rpi - OF FRT FTF ®oRh ft R^Pi ft 30J9TFT Fft ft FTft f I 

21. FlFf 3FFt ft (FTRTTfFT) ffe 3Rf§R f I 

22. RftFFTT, ffF FF ffe F Fft f OFTF OfF FTF OT ft ffffrftF FF F 3TFTR FTFT FFT f FF FflFR Ftf FTTT FR9FF 
ffffrftF FffFT/Ffft FTFTf ftF FTf ft FFff FT FFF ff?TT FT FFFT f sfrr Rt ^F: FTF FftFF Ftf F FFF 'JF: 
FT^F ffFT FT FFFT f fR FffFF Ftf F^ OTFT f ff OFT RftFFR pFF OF FTPf Frft FFff F Po FTTcftF FIP T> 
Ff8TF f TjfFTffF, tjoIPfR^ sftr TFTFFffr sfrr f?#tF tjff ft# f FffR TjFFf%FTft (tFTffF-ft) F OF ft ffrfFTft 
3frr Fjft FTF F PF 3FF§FF PffcOI FRFF FOR FT ffFT f FT FFffF RftFFTT ft FftFF Fit FTTT ffffTFftF FF f 
TFTF FtffF ffFT FT FFFT | I 

23. TFF FR (®FF F?TT) 

FTF t^R F FFF ff Fft FOt Pto t OFF Pi! I 

FnfF FFTfiFF PfdlPF F9R F FTFFF ft FTFFFTR ftfst ffR FFR f:- 

(i) 15 F 25 Ff f ' J JFT oFftfiFf F sftFF ®FF F?fR FFFF 100 + 3TT5 0^0 1 ft I 

(ii) 25 Ff F ROT ft FFJ FF RftFRT f S^FF RTF FTT F 3TTFFF F 110+ FTft FT FTFFF ftFF fto^F 
FFtFFFF ftorrt OFF |l 

ff FT SFR: FTFRT P-4F F FF f 140 OF.OF. F ROT P+dlP+i F?R sffr 90 RF.RF. F ROT SI-Mp+dOi F?TT ft OpR FRT 
FF 4iff 0, sffr RFftOFR ft FFtR F TFT TRTR f TIFF F FTft 4pd-H TTF OF F O^F Fit ft 4iff 0 ff RFftOFR OF 
3TTOFTF F T% I 3R0FTF if RsR ft ffotf F Ff tf OF FFF Olffu, ff FFTRT f (OFFTFTFT) FTft F OFTF FF FIT Fft 
FFF TfF FFF f FT RTOF OFTF fft FlftF (4 mTPf) 41 -HI ft f, fF Fft FTFFt if OF MOOT sfir TFOFTOFftFtFft FTF 
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TOTOF FF TTFFF, TO# 24, 2018 (#T 3, 1940) 


[’TFT I-VTOTO 1 


w ##t f#i4 (R-hfvm) # #ro #ft #r ft # ^rnft Fif# i f# # 3#k4K % #r ## ft f f# % to srf^rrrr 

%TOTOTTOFf£!R4H ###TO#T I 

sroro #r (T^RR) #r tot f#ft:- 

RfI# to ftf ftftot# ( to 4 # -Ah"i j-D d4) f#ro to ftototr (##f) f#totf toft to## f#ro % rtftto ft fftrf 
% FFF f#R TOP TTOT FTF F# TOFT FTf# I ## #TO FT TOT # F#f f% Ff #T f#RTOT TOT# F# f?Tf#r 3# 3TTTTTO TO #TI 
FT% ##-FfF #f#FTO f## TO ## % FT# FT ft FFT FTOTO TOOT TOUT TOFT FFT FTf|FI TOFT if TO #t FTf FFT PiTOM4 J , 
#TO # TFF # ^FTFf TO 3TFT # #T 7R TO 3# FTOTO f#RT f#TT# TO #1# % #¥ TO RR FT TO FF TOFT TOTTO OTR FTRfi 
FTOTO FTF TO# # F# TO #TT TO TOTOR TF TT F#FT TO## FT# fFT TO# FT #"f ftTTOT ’JR TO FRT F f## | 

TOTf# # TOTFTOT Fg OT# (fRtFF 3)1 £<t) # FFT-FFT TO #1 FTFT §■ 3# FF FTOTO TOFT #FT-#F #4tT#~F # ^T% Tt FFTFT 
FTFT f # TOF % FTF F TO# TOTO TO FTOTOTO 200 TOT.TOT. FF.#. FFT TO# FT# | 3# FTOTO FTF TOFF TO #T-S# FFT f#RT# 
FT# £"# ##1 £F#FT J]F# FF FT f#T TFT FT F# TO TOFF fiTH #FT ^1 FF [#£1 PlT> FSTT F#41 §■, FF 3# FFT 
#TOT# FTF# # #T SF#FT FF# F#ftl f#T TF T FT F FTF) 3# 3R# TJFIS FI# FT# £F#FT £"# F# # # 'JR FTF: # 
FTF FF TORT##) FSTT i|l RTO FSITT TO# ## FF# TO # FFT FTf#T TOFff% TOR % FF TOFF TO FFTF TT# % PlM, STTTOTOT# 
#=TT f OTTO #f#T FFF ## | I F# #FTTT FTOFTTO TO# FT# # # TOR TO #t fFT f#RR TO f#R % FTF # TOTOT f%FT 
FTTO | TO#-F# TOR # TO FFT f#RTFTO FT TOF> f##F TFT FT SF#Ft ^F# FF# t FTF f#F FT % FTFF # FT# f FFT f#F 
TFT FT ^F: FFF fl FT# f FTO ‘TOT##F’ TO #f#T TO FF# # TOTO# | I 

24. F#STTO # FF#F# # f# FTO 5JF # # F#STT # FT# TO## 3# F#FTTO f## f%FT FTFT FTF# FF #%TOT #t TO 
f%# TOT#FFTT TO 5JTO if TTTOT##R FTF FTTT ^TTOTOT TO FFT FF # #f FTO% TO# TOF^# # F#STT TOTFT 3# TO#F (FTF##) 
% FTFTO f#F FSTFf TO # f#TF TOT TO #T TOTTT I F# #t # TO#FFTT TO TOf (TFTFTOTO#FT) % #414, 3#f#r 

TOftTOF f#FTO % TOFT# % Sf^TOT HIM, # FF TO#FFTT TO TTO SI# TO TOTF Rbd Ft#F TOT TOTOFT ^ I TTOTO TJTO # (FTO^TO# 
F# FTF##TO fj) 3# #f FTO TOTO TO TO#TOF % f#TT #T f##F ##TF % FTTO T|#ll, f#TTO FTTO 3TTFFTF 3# F#TO^TTFT # 
#%FTF # I ##TOF ##TF T## TOF ^JTOT HT#TO #F TOTOF # # F##TOF f## (#FTTO# F#FF) #TTT 3# 3TF# f## 
#tTOF F# TO TOF #TT f#T FT #%TOF #t TO ‘ffe’ FT ‘3TFf#’ # 3#f# TTF FT 3F£T#F ## I #T 3TFTOT FT TO#FFTT TO 
f# ## TO TOTTOF tff TOtPfF #FT FT# F# #FT I 3##T TO FTOTF # TOTOTFT TOTF TO f# FF FT# # TOTOFT | # TO#FFTT 
TO TO# ## FTO 3TFFFTF TO #t TOF-TOF # TFT FTTO 

F# FTF TO F#FTTOTFTTO TO# TOf#TT FT#FFTT 12 FFF FT TOTOTO srfsTTO TOTOF # F## FT# FT# ^ # FTOTOt 3FF# TTO TO FF 
FTO 3TOFTF #f#T f#FT FTFT 4I#M, FF FTO # FTOTO FTOF ’JTT F # FTTO| f%# T#TT# f##TOT TOFTOT# TO TFTTFFT FTOTFFTO 
FT^F TO# FT F^J# # FT#F ^ 6 FFFT TO FTF STTTOF FTOPF-FTO TO f#TO FTO# #T TO TFTFFT F#STT # FT# F if#I 


25. f#Ff##F 3ff##F FT# FT SFTF #FT FTFT FTf# : 


1. 

IIF TOM TO 9TOd 3)441 ')'J| 44,VI44 ^H<l 
TOTF TOTTOFF #FT 1 

F# #)TO4# TO FfTTFF 30 t#FF FTO ff # # FTO## TOTTO TO f#T 
#fF 1 

2. 



F#T TOM 1 TO 4#44 H)| 4c44) 4IS, 

414 1000 TO 4000 FTO # 30 #TF TTOFF# TO F^TTFF ##F FTO # 

-\ r\r\ a r\ r\ t to *\ *\* ^. rro “\ 

FFF FF (ftrof# FF) FTTT ^TOTT TOTOF 

41 44)414)1 441 4- , .-4TO'll41 4 m1 HTOI< 4 TOI-hI 4 l<4F 41^4 1 

3. 

4FH 3)441 TOIP4H dl^4 TO PmR<TO 
#FF#F 

(1) XTTO TOTF TOTTOFF # #T TOR TO f#F#TO #FF # f# # # 
3RFT# 3FFTT FT 3)#R TOR # TOR f%f#TOT # #F# ^FT# TO 
#FT TOT# TO TOTf#FF FT 3RF f%F 4lH TO*#FFT# # 3F4T# FTO TO 
3T#R #f#T TOTTO FTO FT #F f#T FF f#R 4(2) % F#F f%RR 
f#FT FT TOTOFT i| 1 

(2) ## TOT# TO TOTf#TTO FT TO#TO f%F #F FT 3T#R 1 

(3) ## TORf TO ^TFTO f# flF FT 3TTFT# TTO TO 3T#R 1 





FFT 1] 
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4. 

+H f 0,+ FTT F/flHI FF ff FfdlFd4>R41 
FF-FTfFFFW 

(1) ffft ttfi FTF f FTFFF FF f FF1 fr F FTTTFF fffft f ^FTt 
%FT ft ^rtf FTF F FF-4 14 H H4 U I 4iP F>l 4 4*-dl4S f R fl FTFFT 
FFrftft FFT fk-FFftftFtFT FFTT f FTFf f ffF FFF 1 

(2) 4141 FIT F 44114 s fRff FFflft FTF f Rid FFFF 4 R If 4t 
ft FTF ft FFF FF FFT FF FFFT fefFT FFTf ^STTT FF 30 tfffFF 
ft FTF FT fr d+flfl FTFT f fff FFFI 

5. 

FFF TFF 4MI FTF FTFT3TF If 41 
FFT/fRFT FTFT3TF IfFT FFT 

d=hflfl F>IF FFT fr dF)flfl 4141 F+IT f F>lf) f Rtl F'fFlfl FF 

F FFFF 1 

6 . 

dl=h fl ddtdfl ft fff Ffsff R'TFdIHl' 

(Flff ftFfffft) Ff|F FFFT FFTT TffF 
FTF ft fff FFT^Fi u c-i Rj 41 F3TT 1 

(1) FTFF FTFF ft TRRFfFFT f F ^4 H fffF ffFT FTFFT 1 

( 2 ) Flf FSTfr FffF FTFFF FFFTF ffFFTF FTF FT FTFTft FF f 

FFFF 1 

7. 

diRn Ftr/FFFT HI FF (FffF) ft ftf 
FFTfFFFT 

(1) dlPH FtT/FFFT TFT FF ft fff FFTfF F3F FFF 

(2) Fff FTFTF F FTFffF Flf3TFT RFFH ft FT FTFlff TF F 

FFFFI 

8 . 

FTF, FTF FF Ff (t.TTF.tf.) f FFFT 

FFf TSTTF FT F TTPFT 

(1 ) f^FT F^FT FTFTft FF f FFFF 

(2) ^Ff TijFT FFFF 1 

9. 

FTTftfffrffrrr 

FFF FF ft FfTFFT F FT FTFf3TF f FTF FFFFT 30 fffFF f FTFT 
flf FT FFF 

10 . 

FTF, 414> FFFT FF f FTFFTF FTF 

( 1 ) Fff FTFFTF f FTSfFT F ft Ft FFF 1 

(2) FTft FTFT f fFFTFF ft Ft FFFF 

11 . 

4hh 4)41 

FTF 141 ^9 FFFTTT 1 


(F) iJ-fkdH ft Flff FTFf f F^iT -^4 if FFFT f FTt FF% FFF if 41-HI /T FT fff f^Ff Fff f I Fff FFF ft HTlf' ft FT 
■4444 H-flSTT 44 4 RfTFF SKI ft ^1141 4 iff M, I 4 R TpTF ft ^ ■> 1ff FT S"tM 31 "4 R>41 (Fl hT 3TF) FT ff fPR TTF 1 % 3*-d4 M Tf 
ft F% Ft 4 ++D44 I < FT FF FTSTTT FT 4~p4 4 iRd Fft R>4 I FT FFFT F9Tf ff FTF ft 41 -H I <Y FFF 4 141 F ft I ffffrFT 
FrfsfFTft % FFfefF % f%TT ^F FFF f R^RtRld FTFFTft ft FTTft | > 

(FT) 4+-41441 < FTFF F fTFFTFT/|TFF7ff Fft ftl 

(F) FF% FTF 3T5# f!TFF # | FT Fff fr 3T5# FTF FFTF % ff% F^ft ffF FT FF^ft FTF "Ft f FT Fff (FF^f FTF Ff 
fF Ftcff FT #tF> FFFTT FTFFT) I 

(F) FTlff «Uf) fit 44144 FF^f f FT Fff 3ffr «U41 4>r-f>l fFcff f FT Fff FFT FFFF R"t FT FTFF ifF f FT Fff I 
(F) FF FT ff fft flFTff f FT Fff 
(F) FTt f FT Fff 

(3i) FTf ^ittlRM Fft ft dPflPH IRfM fsKT (FF )FT FFTffT f FT Fff I 

(F) FF% FFT, FTF fff ft FFTFT FF f%FTF FFTT | FT Fff #T FFff ff%Ft Fff-Ftff TFFF FF F ffrff f FT Fff I 
(F) FF fit f%TFFft TFFT ft 41 -H1 <1 f FT Fff I 
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FRF FF TITO, Flf 24, 2018 (% 3, 1940) 


[’TFT 1-TFTg; 1 


(F) F'-TMld 4 tFHI FTFtFFp f I 

(z) fff P4t ff ft fp thrift % f^^rnr f ft Fp Pff fffr fff ft fft ff i 

(Z) FRFT <TP F ffri M f FT 

(F) FF Ftf Mf[ (F>4-p4F*M) TFT | FT Fpl 

26. fFF FFT FFp ft Pp tp FFFTFFTFf FT WT FFp", Pip FTFRF FTfffP FffSTF % FTFR FT Fp FIT FIT FFFT 
f, % Ptt FFft FTt ff F)4J I 'A' FftSRF FFF FTp FTTftFFTTT FT pFT FTTTFT Pp FFfitF TJ-PFTft RpSTT if FpF FF F FFF 
f)Pd pFTFTFT fl 

44-4) *4 IT FTftftF FRFFT F Fit if FPP TFTft PpFTT Ftf (FFpF 44-4) <4 IT # PPcFT FffSTT FRt FTF) % 3TSFST FT 

pFF FpF FRTTI 

FF Ftf FlF ftp TFT Ft FFTF-RF if FF9F pFtF pFT FTRI iff<=M FffSTF Ft FFft TTF Pf FFT FlR" P Ft4)fFK F 
3tf1%f fstffj4ft 4^4) ft ftft h.s 4 ft fo i f f i ft ft f 4) i 

fd*-H" J D:- 44-4)F4 I y . I Ft FFTFft ■ft FTrft ff 1% 4HFTF fp iff % PiM, 4*1 ft FRFFT FF P?jfTF FiTF % Pu p-^trt FTFF qj 
FtffF FffFF ftf % P"1IF 44% FflF FRF FF Pf ftF 44) f> P 1- ^ Fp 4TFFT ft FFF ftf ft FTF F R u )f ft FFft ft 
FFTFFT % FFF if FFpr pR fit FFTF F FF" if FTTFFff ft FTR Ft FTFR ^ftt Ft# % FTFF Ttr; aptF P FFTFF F FFft |l 
OFT FFTF FnflFFTT Ft FFF 4ff=M Ft# % ftpF FFF # FTfP if FF FpF F 3TTFT F?T FTFT FTf|F FTFT ^tt Ff%FF Ft ^ 
F TTHTF snftTF FTF ^t FT^FT FT f%FTT Fff f%FT FTFFTI 

Fp FFF 4)4 F R u )f ^t FFcft ^t TTFTFFT F FTt F FFTF F FF 4^ FT4tFFTT FpFvF FFTF-FF FF FF FT FF FFTF-FF FT FF 
^TFF F P F K F^t P-m FTFFT FF FF P FFF FFf%F FtTFFT FPfsTFT FF FF FT^TF FF 4)d F^t pFT P FF FFFF-FF ^ 
F®F F FTF F FTF P pFT FFT i| P 44-4) 4=11^ HjH F ^t FFTp F P» FpFF fP FTTT STrfFF FtpF FFF FlPffTF P J TI 
FT^ftl 

itftFF Ftf ^t R.4)<4 

FpFF FftSFF % FFpSp F P M, P 4-r| p p rt ^JFFT 4t FTTff ^:- 

FTffftF FTTFFT (pFFF) F Ptt 3TFFTTT FTF FTF if FFl%F 44-4)4FI -i I 44 3TFJ 3p FFTFTF (Fp p) F pF 4JFTFF 

FFff FlipTI 

Prff 4P TFfP P FpFF FffF F FTff % Ptt FfTF FFFT FTFFT, Pf% Fp 4 FFTpFp FTFTT FT PpP FTfsTFTff (FFTtfcTF 
FFTftP) Ft FF FFTpt Fp | P FF Ftf pft pFTft FT ^TTffftF FpTFT (FlP4) TTFPP) Fp | pFF FF FF FFT F Pf 
FF tTF p FT FTp 3TF)TF pF Pt FFTFFT pi 

FF FTF FFTT H4) FTfpT P FTTFFT FT FTF fP^f if 4t FFFT FTFTF ^ pFFT FlfFTF F 3p FpFF H t) 5TT FT TTF 4JFF F^TF 
pTTrfT FTTFT FFT FTFT FTFT sftT TFl4) PpP F Ft 4)FFTTT F FTFF F FFTF TJFj pF FT FFF 1 p ifTTF FT STFTFfrtFf Ft 
TfFFT | I FTF p FF 4t FTF FT pFT FTF P FF FTF FFF pFFT FTTFT FFT # FFTFFT FT t FF 44-4)^4 K Ft FT#fF 
FTF ^t FFTF FF FTF F Fp 4t FFft FTfpT FFp FFF Ftf FFT FtF p Ft FFF FF FftpFpFt P pFFT FTTFT FFT 4 
FTFF FTFT FFT pi 

FfpTT FPfftFFTT Pt H -ClSTT F Pm, P4t H p FTFTT Ft FpFF Ftf F FFTF F FF F FptpF pFT FTFFTI 

Ft FnftFFTT TJ-pFTTf/FFTFF TJ-P5t14) Sp Fp5 TJ-FT Pfi 4) (fFpF F) FF FfTFF ’J-FT Pfi 4) % FFT FT fpIFF 
Pm, FFTT 4p FTTF F F FTTF F FTF STFFF FI4 FTF FF I TfF FrftFFTT F FTFF if Ftf Ft FTF FF TFF FT F FFF 
FTF Flpr f% ^ FFTF FP? F pF FtF | F Fp I 

FffFF Ftf Pt Pfrf FFpF TFff FfpTI 

TTF FTFF if FFP FTf 44-4) 4=11 < F TFT ft FF if PpP F PfF 3TFF FTTT pFT FF ^ ft Ftt FR FT FFF FTftFTT Pm, 
FTF F FTTF FT4fpFTT FT FFTTT F FFF fl Pf; FpFF ftf F FT FOft FTlf p FFFT Pfjf" PtTT Fp pF F FFF fl 

i),4 FTFf if "FF FffFF ftf FT FF PFTT F P FTFlft FFT F P M, FrftFFR F FFPr FFTTT FRff pft-ftft FTTft 
(FffFF F FffFF) FTTT ^T p FFft | Fp iffFF ftf FTTT FF FRTF FT FFF ftFTf pFT FTFT FrfpT| 
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»TFT I-TFR 1] 


RjfR TTRpFTft FRT RT FR if RnftFFR FT# R Tpr ?jf%F Pit fR if Rt 3?TFl% fR | FF FR# R ft FTT FT TR RR 

FftFR ft? % frR rt ^rf%r mi rtRff ftf % ftR FRt if ffRf FTf&Frft fft fi 

fR Frt 1 4 sFFsrnft fR <r spfrw frr Rft fr ft rtrt tRstt R ffR ftfrffft fr ir fr tr t^R ir fr fR 
fRt rtTrti RRtf ffRt % ftf ff rtrt tRst R ftt Ft ifir RjfkFRf ft #r ftf R ffR % Pr aRFRft fR 
ffrf FtfRr f fr Rj!% % Prr tfR wt % tfst if ffft f rt P^Rmi % f%xT stfrf f t)rt RRf affair fr ir Rft 
FTFTFT ftRI 

(F>) i-Plddi < FT TFF sjR dlddi : 

ftR fPfh tRst ir Rf TRkFm R PnPRid ftRtf Rdip Rft ftRf #7 rt% ftf fR ft tIfft (P=m/rf)tt 
fRTTSR F>dd TIffd I 414 Pd FR did if, iPdPid 4d Id41 tit FR RT i-Pl dd I d R fRld*4 ft EFTF 4dI d iff d I 


1. ftft ftr rt Prf i 

2. FT# 3R^ #T RR *FTF FFTTT 

3. (F>) tdI FR TRW, d!idl41, FTRft, d Id P U S d dd Ifd FlP if 4" IP 41 d lP % ddfitF ^ PdF>l Fldd FF 'jdl 0 4" 

F>d fid I f; I ‘ft’ FT ‘dffl’if idd 41 Pi 0, I dP idd ‘ft’ if ft eft id dlP FT did dd 1 4 I 


(FT) Fdl Fl H =h! RT'jft ddFf RFT-RRT FR fR dMI ^tt fFRT d.'F I <, Tlf%FT (pugd) FIT dSd I FT SdR 'f| F H.Sdl, Fpi 4" 

•aid Slid I, d-H I, R<i ^t <41 -HI dt, FTFTf ^t 41 -H I <t, % 414, •^■hR-j-H 0,HfRd I^Rd f SIT ^ I 

(F) FFT <|d {1 441 Fit 41 -H I <t FT ^dd I, f%F% FI dF ?FFT FR df R TIT ft 3^R RTFT 4ftFRI FT dpFd Sd Id 
f%FT FFT ft, ft ft ? 

4. FFT FTTFT Ff&F FTT FT f%4t fTR FRF ^ f%4t RRT ^t FrftTTTT (r4rRR) ft ? 


5. 3ihR hR d i d F 4dF T fd- m pIPct odldi F:- 


1 


2 


3 


4 


5 


6 


7 


8 


Fft f4rrr 
FflPd ft Ft 
id 41 SFT^ 
sftr TFRSF 
^t 3TFTFT 


F TTF 
Rdl ^t TT^ 
sftr -^r-^ FT 
FRF 


TTTF PdH 

Fit 41f4d f 
ddtit TF5 
TR ^FRFF 
^t FFTFT 


SFTTF ftRF 
Fisd) ^t 

T4 ft ^t 
ddtil 

3ftr 4^rd i FT 
FRF 


Fft TPTT 
Fftf%TT ft Ft, 

TF# 3TTJ 
#r TFRSF 
^t STF^FT 


TJFJ F RTF 
dldl ^t TTJ 
sftr ; JJrf FT 
FRF 


TTrtt 

Pd 41 dfR 
-sflRd ^ 
id 41 TTJ 
3ftR TFTTFF 
^t dddFT 


TTT# 

Pd41 dfd I 
^ ^ fr 
■f 44 ft id4il 

TTl sftR ^ 

FT FRF 


6. RTF TfF f%4t TltFF 4tt F TRpt TftSTT ^t | ? 

7. FR TTR FT FFR ft 4" ft FT FFW P f%F FFT/f%F FFT# % FTRF Ff TpSTT R Ft 4t? 

8. TttSTT FF FTFT TTpFTft f4f FT ? 


9. FF #R FTfT FflFTT Ftf fFT ? 

10. TftFF Ftt #T TfrSTT FT TftFTF Fft TTTFT FFTFT FFT ft TFFT TTTFt TFRT ft I 

11. FFT TTTF Rt PPPdF F## FT FF F#ft FRlt t fT/F# I 

fR ft, 

FF: Rd/d I f/F#. 

FRlt Ft F#ft % TFTR FT fRf FR. 
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Wcl mt TITO, ttM 24, 2018 (% 3, 1940) 


[*TR I-m5 1 
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4. ddd ftftenr 
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PRESIDENT’S SECRETARIAT 
New Delhi, the 26th January, 2018 

No. 8-Pres/2018.—The President is pleased, on the occasion of Republic Day 2018, to award the President’s 
Correctional Service Medal for Distinguished Service to the following prison personnel 

1. Dr. K.K. Gupta, DIG, Prisons Headquarters, Chhattisgarh. 

2. Shri A.J. Mathew, Special Officer (Joint Supdt.), DIG Office, Kozhikode, Kerala. 

2. These awards are made under Rule 4 of the Rules governing the grant of President’s Correctional Service 

Medal for Distinguished Service 

P. PRAVEEN SIDDHARTH 
Officer on Special Duty 

No. 9-Pres/2018.—The President is pleased, on the occasion of Republic Day, 2018 to award the Correctional 
Service Medal for Meritorious Service to the following prison personnel:- 

1. Shri Rum Lai Sahu, Warder, Central Jail, Raipur, Chhattisgarh. 

2. Shri Kuldeep Ram Diwakar, Head Warder, Sub Jail, Surjpur, Chhattisgarh. 

3. Shri Ajay Bhatia, Deputy Superintendent, Grade-I, Prisons Headquarter, Delhi. 

4. Shri Yogender Kumar, Head Warder, Central Jail, Tihar, Delhi. 

5. Shri Paramjeet Singh, Head Warder, Central Jail, Mandoli, Delhi. 

6. Shri Jagdishbhai Rameshbhai Taral, Jailor Gr.I, Ahmedabad Central Prison, Gujarat. 

7. Shri Zayau-Din, Head Warder, Central Jail, Srinagar, Jammu & Kashmir. 

8. Shri Raveendran M.V., Superintendent, Special Sub Jail, Kannur, Kerala. 

9. Shri Suresh N., Asstt. Superintendent Gr.I, State Institute of Correctional Administration, Kerala. 

10. Shri Satyabhan Dwivedi, Head Warder, Central Jail, Satna, Madhya Pradesh 

11. Shri Rajesh Kumar Namdeo, Head Warder, Jail Headquarter, Bhopal, Madhya Pradesh. 

12. Shri Sanjay Vyas, Warder, Central Jail, Ujjain, Madhya Pradesh. 

13. Shri Alexander, Warder, Central Jail, Jabalpur, Madhya Pradesh. 

14. Smt. Laung Bai Maravi, Warder, Central Jail, Jabalpur, Madhya Pradesh. 

15. Shri Dharamaraj Namdevrao Naghate, Subedar, Nagpur Central Prison, Maharashtra. 

16. Shri Sunil Nivrutti Dhamal, Deputy Superintendent, IG Prison & Correctional Service Office, Maharashtra. 

17. Shri Ananda Shankar Hirve, Subedar, Yerwada Central Prison, Maharashtra. 

18. Shri Jagannath Pandurang Khupse, Haveldar, Jalana District Prison, Maharashtra. 

19. Shri Sanjiv Sakharam Ghanekar, Haveldar, Kolhapur District Prison, Maharashtra. 

20. Shri Gajanan Digambar Kshirsagar, Haveldar, Amravati Central Prison, Maharashtra. 

21. Shri Subhash Totaram Tayade, Sepoy, Aurangabad Central Prison, Maharashtra. 

22. Shri Th. Nabakumar Meitei, Warder, Manipur Central Jail, Manipur. 

23. Shri S. Unnikrishnan, Warder, Manipur Central Jail, Manipur. 

24. Shri Purno Sangma, Warder, District Jail, Shillong, Meghalaya. 

25. Shri Chittaranjan Mohanty, Sub Asstt. Jailor, District Jail, Sundargarh, Odisha. 

26. Shri Biranchi Narayan Behera, Warder, Circle Jail, Cuttack, Odisha. 

27. Shri R. Rajagopal, Chief Head Warder, Sub Jail, Kumbakonam, Tamil Nadu. 

28. Shri S. Shunmugasundaram, Assistant Jailor, Central Prison, Palayamcottai, Tamil Nadu. 
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29. Shri M. Arasan, Assistant Jailor, Sub Jail, Uthamapalayam, Tamil Nadu. 

30. Shri G. Thasarathan, Grade I Warder, Sub Jail, Chengam, Tamil Nadu. 

31. Shri K. Mohan, Chief Head Warder, Central Jail, Cherlapalli, Telangana. 

32. Shri B. Ramulu, Chief Head Warder, Central Jail, Warangal, Telangana. 

33. Shri Akula Narasimha, Inspector General of Prisons, Prisons and Correctional Services, Telangana. 

34. Shri G. Jaya Raju, Head Warder, Central Jail, Warangal, Telangana. 

35. Shri Premnath Pandey, Sr. Superintendent, District Jail, Lucknow, Uttar Pradesh. 

36. Shri Shailesh Kumar Singh, Deputy Jailor, District Jail, Ferozabad, Uttar Pradesh. 

37. Shri Chaturbhuj Singh Yadav, Head Jail Warder, Mathura, Uttar Pradesh. 

38. Shri Raj Kumar Singh, Jail Warder, District Jail, Bahraich, Uttar Pradesh. 

2. These awards are made under Rule 4(iii) of the Rules governing the grant of Correctional Service Medal 

for Meritorious Service. 

P. PRAVEEN SIDDHARTH 
Officer on Special Duty 

MINISTRY OF MINES 
New Delhi, the 21st March, 2018 

COMBINED GEO-SCIENTIST AND GEOLOGIST EXAMINATION, 2018 

No.4/l/2017-M.II.—The rules for the open competitive examination to be held by the Union Public Service 
Commission for the purpose of filling vacancies of Geologists, Geophysicist and Chemists [JTS Entry Grade Group ‘A’ duty 
post] of Geological Survey of India and Jr. Hydrogeologists (Scientist B), Group A, Ministry of Water Resources published 
hereby for general information 

(1) Category I 

The details of posts in the Geological Survey of India, an Attached Office of Ministry of Mines, Govt, of India to be 
filled-up through this Examination, are as follows: 

Name of the Post: Geologist, Geophysicist and Chemist 

Group : Group ‘A’ 

Pay Scale : Level 10 of Pay Matrix : Rs.56,100-1,77,500 

Service : (i) Ministry of Mines, Central Geological Service Group ‘A’ Rules, 2010 

(ii) Geological Survey of India Geophysical Service Group ‘A’ Rules, 2013 

(iii) Geological Survey of India Chemical Service Group ‘A’ Rules 2013 
Category II 

The details of posts, in the Central Ground Water Board, a subordinate office of Ministry of Water Resources, Govt, 
of India, to be filled up through this Examination, are as follows: 

Name of the Post: Jr. Hydrogeologists (Scientist B ), 

Group : Group ‘A’ 

Pay Scale : Level 10 of Pay Matrix : Rs.56,100-1,77,500 
Service : Central Ground Water Board, Central Water Services 

(2) A candidate may compete for any one or both the categories of posts for which he is eligible in terms of the Rules. A 
candidate who qualifies for both the categories of posts on the result of the written part of the examination will be 
required to indicate clearly in the Detailed Application Form the categories of posts for which he wishes to be 
considered in the order of preference so that having regard to his rank in order of merit, due consideration can be given 
to his preference when making appointment. 
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N.B: (i) : No request for making subsequent addition/alteration in the details indicated by a candidate in his Detailed 
Application Form will be entertained by the Commission. 

N.B: (ii) : The selection of candidates for the posts of Geologist, Geophysicist and Chemist in GSI in the Ministry of 
Mines and Jr. Hydrogeologists (Scientist B), Group A, CGWB in the Ministry of Water Resources shall 
be strictly in accordance with their merit position in each category and number of vacancies separately. 

N.B(iii) : In case there are common candidates of Geologist and Jr. Hydro geologist qualifying in the final list of the 
successful candidates due to which some vacancies are remained unfilled, the Government will request 
the Commission for a Supplementary List to the extent number of unfilled vacancies. Vacancies 
remaining unfilled ever after this due to common candidates in supplementary list, shall be carried 
forward to next year. 

(3) The approximate number of vacancies to be filled on the basis of results of above Geologist, Geophysicist and Chemist 
Examination in GSI, Ministry of Mines and Jr. Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Mines 
and Jr. Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Water Resources will be specified in the Notice 
issued by the Commission. Reservation of vacancies among the vacancies of Geologist, Geophysicist and Chemist in 
GSI and Jr. Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Water Resources reported/notified to be 
filled through above Examination, for candidates belonging to the Scheduled Castes, Scheduled Tribes, Other 
Backward Classes and persons with benchmark disability will be made as per Govt, of India rules & regulation in 
force. 

(4) Appointment of the selected candidates based on the results of the above examination will be made initially on 
temporary basis. 

(5) The examination will be conducted by the Union Public Service Commission in the manner in Appendix - I to these 
Rules. 

(6) The dates on which and the places at which the examination will be held shall be fixed by the UPSC (herein after 
referred as Commission). 

(7) A candidate must be either: 

(a) a citizen of India, or 

(b) a subject of Nepal or 

(c) a subject of Bhutan, or 

(d) a Tibetan refugee who came over to India, before the 1st January, 1962, with the intention of settling in India, or 

(e) a person of Indian origin who has migrated from Pakistan, Burma, Sri Lanka, East African countries Kenya, 

Uganda, the United Republic of Tanzania, Zambia, Malawi, Zaire and Ethiopia or Vietnam with the intention 
of Permanently settling in India. 

Provided that a candidate belonging to categories (b), (c), (d) and (e) above shall be a person in whose 
favour a certificate of eligibility has been issued by the Government of India. 

A candidate in whose case a certificate of eligibility is necessary may be admitted to the examination but 
the offer of appointment may be given only after the necessary eligibility certificate has been issued to him by the 
Government of India. 

(8) Age limit: 

(a) For Geologist and Geophysicist and Chemist (Group ‘A’) in the Geological Survey of India, an attached office 
of Ministry of Mines, Government of India: A candidate must have attained the age of 21 years and must not 
have attained the age of 32 years on the first day of the month of January of the year in which the Examination 
is to be held [i.e. as on 1st January, 2018] i.e. he/she must have been born not earlier than 2nd January, 1986 
and not later than 1st January 1997. 

(b) Jr. Hydrogeologists (Scientist B), Group A, in Central Ground Water Board, Ministry of Water Resources: A 
candidate must have attained the age of 21 years and must not have attained the age of 35 years on the first day 
of the month of January of the year in which the Examination is to be held [i.e. as on 1st January, 2018] i.e. 
he/she must have been bom not earlier than 2nd January, 1983 and not later than 1st January 1997. 

N.B: Candidates should ensure that they meet the age eligibility criteria for the post mentioned for which they are 
applying. 
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(c) The upper age limit will be relaxable up to a maximum of seven years in the case of Government servants, if they 
are employed in a Department mentioned in Column-I below and apply for the corresponding post(s) 
mentioned in Column - II. 


Column -1 


Column - II 

Geological Survey of India 

(i) 

Geologist Group ‘A’ 


(ii) 

Geophysicist Group ‘A’ 


(iii) 

Chemist Group ‘A’ 

Central Ground Water Board 

(i) 

Jr. Hydrogeologist, Gr. A 


(d) The upper age limits prescribed above will be further relaxable: 


(i) Up to a maximum of five years if a candidate belongs to a Scheduled Caste or a Scheduled Tribe. 

(ii) Up to a maximum of three years in the case of candidates belonging to Other Backward Classes who are 
eligible to avail of reservation applicable to such candidates. 

(iii) Up to a maximum of five years, if a candidate had ordinarily been domiciled in the State of Jammu & 
Kashmir during the period from the 1st January, 1980 to 31st day of December, 1989. 

(iv) Up to a maximum of three years in the case of Defence Services personnel disabled in operations during 

hostilities with any foreign country or in a disturbed area and released as a consequence thereof. 

(v) upto a maximum of five years in the case of Ex-servicemen including Commissioned Officers and 

ECOs/SSCOs who have rendered at least five years of Military Service as on 1st January, 2018 and have 
been released (i) on completion of assignment including those whose assignment is due to be completed 
within one year from 1st January, 2018 otherwise than by way of dismissal of discharge on account of 
misconduct or inefficiency or (ii) on account of physical disability attributable to Military Service or (iii) on 
invalidment. 

(vi) upto a maximum of 5 years in the case of ECOs/SSCOs who have completed an initial period of assignment 

of 5 years of Military Service as on 1st January, 2018 and whose assignment has been extended beyond 5 
years and in whose case the Ministry of Defence issues a certificate that they can apply for civil 
employment and that they will be released on 3 months’ notice on selection from the date of receipt of offer 
of appointment. 

(vii) Upto a maximum of 10 years in the case of blind, deaf-mute and orthopedically handicapped persons, up to 
a maximum of 10 years in the case of (a) blindness and low vision; (b) deaf and hard of hearing; (c) 
locomotor disability including cerebral palsy, leprosy cured, dwarfism, acid attack victims and muscular 
dystrophy; (d) autism, intellectual disability, specific learning disability and mental illness; and (e) multiple 
disabilities from amongst persons under clauses (a) to (d) including deaf-blindness. 

Note I: Candidates belonging to the Scheduled Castes and the Scheduled Tribes and the Other Backward Classes who are 
also covered under any other clauses of Rule 8(d) above, viz. those coming under the category of Ex-servicemen, 
persons domiciled in the State of J&K and (a) blindness and low vision; (b) deaf and hard of hearing; (c) 
locomotor disability including cerebral palsy, leprosy cured, dwarfism, acid attack victims and muscular 
dystrophy; (d) autism, intellectual disability, specific learning disability and mental illness; and (e) multiple 
disabilities from amongst persons under clauses (a) to (d) including deaf-blindness etc. will be eligible for grant of 
cumulative age-relaxation under both the categories. 

Note II: The term ex-servicemen will apply to the persons who are defined as ex-servicemen in the Ex-Servicemen (Re¬ 
employment in Civil Services and Posts) Rules, 1979, as amended from time to time. 

Note III: The age concession under Rule 8(d) (v) and (vi) will not be admissible to Ex-Servicemen and Commissioned 
Officers including ECOs/SSCOs who are released on their own request. 

Note IV: Notwithstanding the provision of age-relaxation under Rule 8(d)(vii) above, a persons with benchmark disability 
candidate will be considered to be eligible for appointment only if he/she (after such physical examination as the 
Government of appointing authority, as the case may be may prescribe) is found to satisfy the requirements of 
physical and medical standards for the concerned Services/Posts to be allocated to the persons with benchmark 
disability candidates by the Government. 
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SAVE AS PROVIDED ABOVE THE AGE LIMITS PRESCRIBED CAN IN NO CASE BE RELAXED 

The date of birth accepted by the Commission is that entered in the Matriculation or Secondary School Leaving 
Certificate or in a certificate recognized by an Indian University as equivalent to Matriculation or in an extract from 
a Register of Matriculates maintained by a University which extract must be certified by the proper authority of the 
University or in the Higher Secondary or an equivalent examination certificate. 

No other document relating to age like horoscopes, affidavits, birth extracts from Municipal Corporation Service 
records and the like will be accepted. 

The expression Matriculation Higher Secondary Examination Certificates in this part of the instructions include the 
alternative certificates mentioned above. 

Note 1: Candidates should note that only the date of birth as recorded in the Matriculation Secondary Examination Certificate 
or an equivalent certificate on the date of submission of application will be accepted by the Commission and no 
subsequent request for its change will be considered or granted. 

Note 2: Candidates should also note that once a date of birth has been claimed by them and entered in the records of the 
Commission for the purpose of admission to an Examination, no change will be allowed subsequently (or at any 
other Examination of the Commission) on any ground whatsoever. 

N.B: (i) The candidature of a person who is admitted to the examination under the age concession mentioned in Rule 8(c) 
above, shall be cancelled, if after submitting his application, he resigns from service or his services are terminated 
by his department/office, either before or after taking the examination. He will, however, continue to be eligible if 
he is retrenched from the service or post after submitting the application. 

N.B: (ii) A candidate who, after submitting his application to his department is transferred to other department/office 
will be eligible to compete under departmental age concession for the post(s) for which he would have been eligible, but for 
his transfer, provided his application, duly recommended has been forwarded by his parent Department. 

(9) Minimum Educational Qualification 

A candidate must have: 

(i) For Geologists Gr ‘A’ in Geological Survey of India 

Master’s degree in Geological Science or Geology or Applied Geology or Geo- Exploration or Mineral Exploration 
or Engineering Geology or Marine Geology or Earth Science and Resource Management or Oceanography and Coastal Areas 
Studies or Petroleum Geosciences or Petroleum exploration or Geochemistry or Geological Technology or Geophysical 
Technology from a University incorporated by an Act of the Central or State Legislature in India or an educational institution 
established by an Act of Parliament or declared to be deemed university under section 3 of the University Grants 
Commission Act, 1956 (3 of 1956) i.e. recognized University. 

(ii) For Geophysicists Gr ‘A’ in Geological Survey of India 

M.Sc. in Physics or Applied Physics or M.Sc. (Geophysics) or Integrated M.Sc. (Exploration Geophysics) or M.Sc 
(Applied Geophysics) or M.Sc. (Marine Geophysics) or M.Sc. (Tech.) (Applied Geophysics) from a University incorporated 
by an Act of Parliament or State Legislature in India or other educational institutes established by an Act of the Parliament or 
declared to be deemed universities under the University Grants Commission Act, 1956. 

(iii) For Chemists Gr ‘A’ in Geological Survey of India 

M. Sc. in Chemistry or Applied Chemistry or Analytical Chemistry from a University incorporated by an Act of 
Parliament or State Legislature or other educational Institutes established by an Act of the Parliament or declared to be 
deemed Universities under section 3 of the University Grants Commission Act, 1956 i.e. recognized University. 

(iv) For Junior Hydrogeologists (Scientist 'B'), Group 'A' in C.G.W. B. 

(a) Master's degree in Geology or Applied Geology or Marine Geology from a University incorporated by an Act of 
the Central or State Legislature in India or other educational Institutes established by an act of Parliament or declared to be 
deemed as Universities under Section 3 of the University Grants Commission Act, 1956; or 

(b) Master's degree in Hydrogeology from a recognized University. 

Note: Masters’ degree in the respective discipline means the post graduate degree of minimum two years duration 
after graduation from a recognized university in the respective discipline, whether be it integrated course or otherwise. 

(a) Candidates who have appeared at the final examination of the minimum educational qualification specified in 
clause (i) to (iv) of this paragraph, passing of which shall render them eligible to appear at the relevant year Examination, but 
have not been informed of the result may also apply for admission to the Examination and in such case his or her admission 
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to the relevant year Examination shall be provisional and subject to obtaining minimum educational qualification specified in 
clause (i) to (iv) of this paragraph, (b) In exceptional cases the Commission may treat a candidate who has not any of the 
qualifications prescribed in this rule, as educationally qualified provided that he has passed examinations conducted by other 
institutions, the standard of which in the opinion of the Commission, justifies his admission to the examination. 

(c) A candidate who is otherwise qualified but who possess the Master’s degree from a foreign University approved 
by the Government may also apply for the Examination. 

(10) Candidates must pay the fee prescribed in the Commission’s Notice. 

(11) All candidates in Government service, whether in a permanent or in temporary capacity or as work-charged 
employees, other than casual or daily rated employees or those serving under Public Enterprises will be required to submit an 
undertaking that they have informed in writing to their Head of Office/Department that they have applied for the above 
examination. 

Candidates should note that in case of a communication is received from their employer by the Commission within 
30 days from the last date of receipt of application in the Commission for the relevant year examination withholding 
permission to the candidates applying for appearing at the examination, their application will be liable to be 
rejected/candidature will be liable to be cancelled. 

(12) The decision of the Commission with regard to the acceptance of the application of a candidate for the 
examination and his eligibility or otherwise for admission to the examination shall be final. 

The candidates applying for the examination should ensure that they fulfill all the eligibility conditions for 
admission to the Examination. Their admission at all the stages of examination for which they are admitted by the 
Commission, viz Written Examination and interview/ Personality Test will be purely provisional, subject to their satisfying 
the prescribed eligibility conditions, if on verification at any time before or after the Written Examination or Interview/ 
Personality Test it is found that they do not fulfill any of eligibility conditions, their candidature for the examination will be 
cancelled by the Commission. 

(13) No candidate shall be admitted to the examination unless he holds a certificate of admission from the 
Commission. 

(14) A candidate who is or has been declared by the Commission to be guilty of - 

(i) Obtaining support for his candidature by any means, or 

(ii) Impersonating, or 

(iii) Procuring impersonation by any person; or 

(iv) Submitting fabricated documents or documents which have been tampered with; or 

(v) Making statements which are incorrect or false, or suppressing material information; or 

(vi) Resorting to any other irregular or improper means in connection with his candidature for the examination; or 

(vii) Using unfair means during the examination; or 

(viii) Writing irrelevant matter, including obscene language or pornographic matter, in the script(s); or 

(ix) Misbehaving in any other manner in the examination hall; or 

(x) Harassing or doing bodily harm to the staff employed by the Commission for the conduct of their examination, or 

(xi) being in possession of or using any mobile phone (even in switched off mode), pager or any electronic equipment or 
programmable device or storage media like pen drive, smart watches etc. or camera or blue tooth devices or any other 
equipment or related accessories either in working or switched off mode capable of being used as a communication device 
during the examination; or 

(xii) Violating any of the instructions issued to the candidates alongwith their Admission Certificates permitting them 
to take the examination; or 

(xiii) Attempting to commit or as the case may be, abetting the Commission of all or any of the acts specified in the 
foregoing clauses, may in addition to rendering himself liable to criminal prosecution - 

(a) To be disqualified by the Commission from the examination for which he is a candidate, and or 

(b) To be debarred either permanently or for a specified period 

(i) By the Commission from any examination or selection held by them. 
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(ii) By the Central Government from any employment under them; and 

(c) If he is already in service under Government, to disciplinary action under the appropriate rules 

Provided that no penalty under this rule shall be imposed except after- 

(i) Giving the candidate an opportunity of making such representation in writing as he may wish to make in 

that behalf, and 

(ii) Taking the representation, if any, submitted by the candidate within the period allowed to him into 

consideration. 

(15) Candidates who obtain such minimum qualifying marks in the written examination as may be fixed by the 
Commission in their discretion shall be summoned by them for an interview/ personality test. 

Provided that candidates belonging to the Scheduled Caste /Scheduled Tribes or Other Backward Classes 
may be summoned for a personality test by the Commission by applying relaxed standards if the Commission is of the 
opinion that sufficient number of candidates from these communities are not likely to be summoned for a personality test on 
the basis of the general standard in order to fill up the vacancies reserved for them. 

(16) (i) After the interview the candidates will be arranged by the Commission in the order of merit as disclosed by 
the aggregate marks finally awarded to each candidate. Thereafter, the Commission shall, for the purpose of recommending 
candidates against unreserved vacancies, fix a qualifying mark (hereinafter referred to as general qualifying standard) with 
reference to the number of unreserved vacancies to be filled up on the basis of the relevant year of examination. For the 
purpose of recommending reserved category candidates belonging to the Scheduled Castes, the Scheduled Tribes and Other 
Backward Classes against reserved vacancies, the Commission may relax the general qualifying standard with reference to 
number of reserved vacancies to be filled up in each of these categories on the basis of the relevant year of examination. 

Provided that the candidates belonging to the Scheduled Castes, Scheduled Tribes and the Other Backward Classes 
who have not availed themselves of any of the concessions or relaxations in the eligibility or the selection criteria, at any 
stage of the examination and who after taking into account the general qualifying standards are found fit for 
recommendations by the Commission shall not be recommended against the vacancies reserved for the Scheduled Castes, the 
Scheduled Tribes and Other Backward Classes. 

(ii) The Commission may further lower the qualifying standards to take care of any shortfall of candidates for 
appointment against unreserved vacancies and any surplus of candidates against reserved vacancies arising out of the 
provisions of this rule. 

(17) The prescribed qualifying standards will be relaxable at the discretion of the Commission at all the stages of 
examination in favour of persons with benchmark disability candidates in order to fill up the vacancies reserved for them. In 
case, however, the persons with benchmark disability candidates get selected on their own merit in the requisite number at 
the qualifying standards fixed by the Commission for General, SC, ST and OBC category candidates, extra persons with 
benchmark disability candidates i.e. more than the number of vacancies reserved for them, will not be recommended by the 
Commission on the relaxed standards. 

(18) The form and manner of communication of the result of the examination to individual candidates shall be 
decided by the Commission in their discretion and the Commission will not enter into correspondence with them regarding 
the result. 

(19) Success in the examination confers no right to appointment unless Government are satisfied after such enquiry 
as may be considered necessary, that the candidate having regard to his character and antecedents and educational 
qualification acquired before the commencement of relevant year of examination and prescribed age limit etc., is suitable in 
all respect for appointment to the post. 

(20) A candidate must be in good mental and bodily health and free from any physical defect likely to interfere with 
the discharge of his duties as an officer of the service. A candidate who after such medical examination as Government or the 
appointing authority or under these rules, as the case may be, may prescribe, is found not to satisfy these requirements will 
not be appointed. The candidates who are declared finally successful on the basis of this examination, may be required to 
undergo the medical examination to ascertain their physical mental and bodily fitness for the post or otherwise. The details of 
the medical examination are given in the Appendix-II to these rules. Candidates will have to pay a fee to the Medical Board 
concerned at the time of the Medical Examination as prescribed by the medical authority or Govt, of India as the case may 
be. The fee to be paid for medical examination would be indicated in the letter summoning the candidates to appear for 
medical examination. 

Note: In order to prevent disappointment, candidates are advised to have themselves examined by a Government 
Medical Officer of the standing of a Civil Surgeon before applying for admission to the examination. Particulars of the nature 
of the medical test to which candidates will be subjected before appointment in Gazetted posts and of the standards required 
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are given in Appendix-II. For the disable Ex-Defence Services personnel, the standards will be relaxed consistent with the 
requirements of the posts. 

(21) For being considered against the vacancies reserved for them, the persons with benchmark disability candidates 
should have disability of Forty percent (40%) or more. However, such candidates shall be required to meet one or more of the 
following physical requirement/abilities which may be necessary and prescribed by Competent Authority i.e. Director 
General, GSIGSI for performing the duties in the concerned Services/Posts: 



CODE 

Physical Requirement 

1 . 

MF 

Work performed by manipulating (with fingers) 

2. 

PP 

Work performed by pulling and pushing 

3. 

L 

Work performed by lifting 

4. 

KC 

Work performed by kneeling and crouching 

5. 

BN 

Work performed by bending 

6. 

S 

Work performed by sitting 

7. 

ST 

Work performed by standing 

8. 

W 

Work performed by walking 

9. 

SE 

Work performed by seeing 

10. 

H 

Work performed by hearing/speaking 

11. 

RW 

Work performed by reading & writing 


The functional classification in their case shall be one or more of the following, consistent with the requirements of 
the concerned Service Posts - 

FUNCTIONAL CLASSIFICATION 

Code Functions 


1 . 

BL 

both legs affected but not arms 

2. 

BA 

both arms affected 

a. impaired reach 

b. weakness of grip 

3. 

BLA 

both legs and both arms affected 

4. 

OL 

one leg affected (R or L) 

a. impaired reach 

b. weakness of grip 

c. ataxic 

5. 

OA 

one arm affected (R or L) 

a. impaired reach 

b. weakness of grip 

c. ataxic 

6. 

BH 

stiff back and hips (cannot sit or stoop) 

7. 

MW 

muscular weakness and limited physical endurance 

8. 

B 

blind 

9. 

PB 

partially blind 

10. 

D 

deaf 

11. 

PD 

partially deaf 
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(22) A candidate will be eligible to get the benefit of community reservation only in case the particular caste to 
which the candidates belongs is included in the list of reserved communities issued by the Central Government. If a candidate 
indicates in his/her application form for Combined Geoscientist and Geologist Examination that he/she belongs to General 
Category but subsequently writes to the Commission to change his/her category to a reserved one, such request shall not be 
entertained by the Commission. 

While the above principle will be followed in general, there may be a few cases where there was a gap not more than 
3 months between the issuance of a Government Notification enlisting a particular community in the list of any of the 
reserved communities and the date of submission of the application by the candidate. In such cases the request of change of 
community from general to reserved may be considered by the Commission on merit. In case of a candidate unfortunately 
becoming person with benchmark disability during the course of the examination process, the candidate should produce valid 
documents showing him/her acquiring a disability to the extent of 40% or more as defined under the RPwD Act, 2016 to 
enable him/her to get the benefits of reservation earmarked for persons with benchmark disability provided he/she otherwise 
remains eligible for the Geologist, Geophysicist, Chemist and Junior Hydrogeologist as per Rule 21 above Combined Geo¬ 
scientist and Geologist Examination. 

(23) Candidates seeking reservation/relaxation benefits available for SC/ST/OBC/PwBD/Ex-servicemen must 
ensure that they are entitled to such reservation/relaxation as per eligibility prescribed in the Rules/Notice. They should also 
be in possession of all the requisite certificates in the prescribed format in support of their claim as stipulated in the Rules/ 
Notice for such benefits, and these certificates should be dated earlier than the due date (closing date) of the application 

(24) No person 

(a) who has entered into or contracted a marriage with a person having a spouse living or 

(b) who having a spouse living has entered into or contracted a marriage with any person shall be eligible for 
appointment to service. 

Provided that the Central Government may, if satisfied that such marriage is permissible under the personal law 
applicable to such person and the other party to the marriage and there are other grounds for so doing, exempt any person 
from the operation of this rule. 

(25) Brief particulars relating to the posts to which recruitment is being made through this examination are given in 
Appendix - III. 

FARIDA M. NAIK 
Director 


APPENDIX -1 

1. The examination shall be conducted according to the following plan 
Part I - Written examination in the subjects as set out in para 2 below 

Part II - Interview/Personality Test of such candidates as may be called by the Commission, carrying a maximum of 
200 marks. 

2. The following will be the subjects for the written examination, for selection to the post of Geologist, Geophysicist 
and Chemist Group ‘A’ in GSI and Junior Hydro-geologist (Scientist 'B'), Group 'A' for Central Ground Water Board. 


Subject 

Duration 

Maximum Marks 

(1) 

(2) 

(3) 


1. General English (common for all category) 3 hrs 100 


Category - 1 For the post of Geologists 



2. Geology Paper I: 

3 hrs 

200 

3. Geology Paper II: 

3 hrs 

200 

4. Geology Paper III: 

3 hrs 

200 

Category - 2 For the post of Geophysicists 

2. Geophysics Paper I: 

3 hrs 

200 
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3. Geophysics Paper II: 

3 hrs 

200 

4. Geophysics Paper III: 

3 hrs 

200 

Category - 3 For the post of Chemists 



2. Chemistry Paper I: 

3 hrs 

200 

3. Chemistry Paper II: 

3 hrs 

200 

4. Chemistry Paper III: 

3 hrs 

200 

Category - 4 For the Post of Jr. Hydrogeologist 



2. Geology Paper I 

3 hrs 

200 

3. Geology Paper II 

3 hrs 

200 

4. Hydrogeology 

3 hrs 

200 


Note I: Candidates competing for selection to the posts of Geologist, Geophysicist, Chemist and Junior 
Hydrogeologist will be required to appear in all the subjects mentioned against respective category above. 


Note II: Candidates competing for selection for both the posts of Geologist and Jr. Hydrogeologist will be required 
to appear in all the subjects mentioned against Categories 1 and 4 above. 

Note III If any candidate failed to appear in any one or more of above papers, meant for written examination for 
selection to the post of Geologist, Geophysicist, Chemist and Hydrogeologist, their candidature shall stand rejected and part 
of written examination appeared by him/her shall not be evaluated and counted for any purpose. 

3. THE EXAMINATION IN ALL THE SUBJECT WILL BE OF CONVENTIONAL (ESSAY) TYPE 

4. All Question Papers must be answered in English. The Question Papers will be set in English only. 

5. The standard and syllabus of the examination will be as shown in the Schedule to Appendix-I. 

6. Candidates must write the papers in their own hand. In no circumstances they will be allowed the help of scribe to 
write answers for them. However, blind candidates and the candidates with locomotor disability and cerebral palsy where 
dominant (writing) extremity is affected to the extent of slowing the performance of function (minimum of 40% impairment) 
will be allowed to write Combined Geo-Scientist and Geologist Examination with the help of a scribe 

Compensatory time of twenty minutes per hour shall be permitted for the Blind candidates and the candidates with 
locomotor disability and cerebral palsy where dominant (writing extremity is affected to the extent of slowing the 
performance of function (minimum of 40% impairment) will be allowed in the Combined Geo-Scientist and Geologist 
Examination. 

7. The Commission have discretion to fix the qualifying marks in any or all the subjects of the examination. 

8. Credit will be given for orderly effective and exact expression combined with due economy of words in all 
subjects of examination. 

9. In the question papers, wherever necessary, questions involving the Metric System of Weights and Measures only 
will be set. 

10. Candidates should use only international form of Indian numeric (e.g. 1, 2, 3, 4, 5 etc.) while answering question 

papers. 

11. Candidates are permitted to bring and use battery operated pocket calculators for answering papers in this 
examination. Loaning or interchanging of calculators in the Examination Hall is not permitted. 

12. Interview/Personality Test: The candidate will be interviewed by Board i.e. Interview Board (s) constituted by 
the Commission. The object of the interview will be to assess the suitability for the post(s) of Geologist, Geophysicist, 
Chemist and Jr. Hydrogeologist. Special attention will be paid in the Personality Test to assessing the candidate’s capacity for 
leadership, initiative and intellectual curiosity tact and other social qualities, mental and physical energy powers of practical 
application, integrity of character and aptitude for adapting themselves to the field life. 

SCHEDULE 

STANDARD AND SYLLABUS 

A paper in General English is compulsory and common for all the four categories and A paper in General English is 
compulsory and common for all the four categories and its standard will be such as may be expected of a science graduate. 3 
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compulsory papers each on Geology, Geophysics, Chemistry and Hydrogeology subjects will be approximately of the M.Sc. 
degree standard of an Indian University and questions will generally be set to test the candidate’s grasp of the fundamentals 
in each subject. 

There will be no practical examination in any of the subjects 

GENERAL ENGLISH: 100 Marks 

Candidate will be required to write a short Essay in English. Other questions will be designed to test their 
understanding of English and workman like use of words. 

GEOLOGY - PAPER 1: 200 Marks 
Section A : Geomorphology and Remote Sensing. 

Introduction : Development, Scope, Geomorphic concepts. Types and Tools; Landforms: Role of Lithology, 
peneplaination, endogenous and exogenous forces responsible, climatic and Tectonic factors and rejuvenation of landforms; 
Denudational processes : 

Weathering, erosion, transportation, weathering products and soils - profiles, types, duricrusts; Hillslopes : Their 
characteristics and development, fluvial processes on hillslopes; River and drainage basin: Drainage pattern, network 
characteristics, Valleys and their development, processes of river erosion, transportation and deposition; Landforms 
produced by geomorphic agents: Fluvial, Coastal , Glacial and Aeolian landforms; Geomorphic indicators of neotectonic 
movements : Stream channel morphology changes , drainage modifications, fault reactivation, Uplift - subsidence pattern in 
coastal areas; Applied Geomorphology : Application in various fields of earth sciences viz. Mineral prospecting, 
Geohydrology, Civil Engineering and Environmental studies; Geomorphology of India: Geomorphical features and zones 

Electromagnetic radiation - characteristics, remote sensing regions and bands; General orbital and sensor 
characteristics of remote sensing satellites; Spectra of common natural objects - soil, rock, water and vegetation. Aerial 
photos - types, scale, resolution, properties of aerial photos, stereoscopic parallax, relief displacement; Principles of 
photogramme try; Digital image processing - characteristics of remote sensing data, preprocessing, enhancements, 
classification; Elements of photo and imagery pattern and interpretation, application in Geology; Remote sensing 
applications in interpreting structure and tectonics, Lithological mapping, mineral resources, natural hazards and disaster 
mitigation, groundwater potentials and environmental monitoring. Landsat, Skylab, Seasat and other foreign systems of 
satellites and their interpretation for geological and other studies; Space research in India - Bhaskara and IRS systems and 
their applications, Thermal IR remote sensing and its applications, Microwave remote sensing and its applications. 
Principles and components of Geographic Information System (GIS), remote sensing data integration with GIS, applications 
of GIS in various geological studies. 

Section B: Structural Geology 

Principle of geological mapping and map reading, projection diagrams. Stress-strain relationships for elastic, 
plastic and viscous materials. Measurement of strain in deformed rocks. Behaviour of minerals and rocks under deformation 
conditions. Structural analysis of folds, cleavages, lineations, joints and faults. Superposed deformation. Mechanism of 
folding, faulting and progressive deformation. Shear Zones: Brittle and ductile shear zones, geometry and products of shear 
zones; Mylonites and cataclasites, their origin and significance.Time relationship between crystallization and deformation. 
Unconformities and basement-cover relations. Structural behaviour of igneous plutons, diapirs and salt domes. Introduction 
to petrofabric analysis. 

Section C: Geodynamics 

Earth and its internal structure. Continental drift - geological and geophysical evidence and objections. An 
overview of plate tectonics including elementary concepts of plates, lithosphere, asthenosphere, types of plate boundaries 
and associated important geological features like oceanic trenches, volcanic arcs, accretionary wedges, topography of mid¬ 
ocean ridges, magnetic anomaly stripes and transform faults. Gravity anomalies at mid-ocean ridges, deep sea trenches, 
continental shield areas and mountain chains. Palaeomagnetism and its application for determining palaeoposition of 
continents. Isostasy, Orogeny and Epeirogeny. Seismic belts of the earth. Seismiciy at plate boundaries. Principles of 
Geodesy, Global Positioning System (GPS) and its application in crustal motion monitoring including neotectonics. 
Palaeoposition of India and Geodynamics of the Indian plate. 

Section D: Stratigraphy 

Principles of Statigraphy : History and Development of Statigraphy; Stratigraphic procedures (Surface and 
Subsurface); Concept of Lithofacies and Biofacies; Stratigraphic Correlation (Litho, Bio- and Chronostrarigraphic 
Correlation); Study of standard stratigraphic code (Lithostratigraphic, Biostratigraphic and Chronostratigraphic); Concepts 
of Magnetostratigraphy, Chemostratigraphy, Event stratigraphy, and Sequence stratigraphy; Nomenclature and the modern 
stratigraphic code. Radioisotopes and measuring geological time. Geological time-scale. Stratigraphic procedures of 
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correlation of unfossiliferous rocks. Precambrian stratigraphy of India : Achaean stratigraphy -tectonic frame-work, 
geological history and evolution of Dharwar, and their equivalents; Easterghats mobile belt; Proterozoic stratigraphy - 
tectonic framework, geological history and evolution of Cuddapahs and their equivalents. Palaeozoic stratigraphy: 
Palaeozoic formations of India with special reference to type localities, history of sedimentation, fossil content. Mesozoic 
stratigraphy: Mesozoic formations of India with special reference to type localities, history of sedimentation, fossil content. 
Cenozoic stratigraphy: Cenozoic formations of India, Rise of the Himalayas and evolution of Siwalik basin. Stratigraphic 
boundaries: Stratigraphic boundary problems in Indian geology. Gondwana Supergroup and Gondwanaland. Deccan 
Volcanics. Quaternary stratigraphy. Rocks record, palaeoclimates and palaeogeography. 

Section E : Palaeontology 

Evolution of the fossil record and the geological time scale. Basic and functional morphology of major fossil 
groups. Species concept; Major evolutionary theories ; Techniques in Palaeontology mega fossils- microfossils - 
nannofossils , ichnofossils - collection, identification and illustration - binomial Nomenclature; Invertebrate Palaeontology 
- A brief study of morphology, classification, evolutionary trends and distribution of Bivalves, cephalopoda and 
Gastropods, Echinoids, Corals and Brachiopods. Vertebrate Palaeontology - Brief study of vertebrate life through ages. 
Evolution of reptiles and mammals; Siwalik vertebrate fauna; Biodiversity and mass extinction events; evidence of life in 
Precambrian times; Palaeontological perspective : Use of palaeontological data in a) Stratigraphy b) Palaeoecology and 
evolution; Introduction to Micropalaeontology; Types of Microfossils; Plant fossils: Gondwana flora and their significance. 
Different microfossil groups and their distribution in India; Application of palynology. Basic idea about statistical 
application in palaeontology. Fundamentals of isotopic studies of fossils. 

GEOLOGY - PAPER II: 200 Marks 

Section A : Mineralogy and Geochemistry & Isotope Geology 

External symmetry of crystals: Symmetry Elements, methods of projection, derivation of 32 classes, Hermaun 
Muguin notation. Internal symmetry of crystals: Derivation of 230 space groups, diffraction of crystals by X-rays, Braggs’ 
law. Principles of optical mineralogy : Optical mineralogy, polarized light, behaviour of isotropic and anisotropic minerals 
in polarized light, refractive index, double refraction, birefringence, sign of elongation, interference figures, 2V, dispersion 
in minerals. Optic sign, pleochroic scheme and determination of fast and slow vibrations and accessory plates. Introduction 
to mineralogy: Definition and classification of minerals. Structural and chemical principles of crystals / minerals, chemical 
bonds, ionic radii, coordination number (CN) and polyhedron. Structure, chemistry, physical and optical characters and 
paragenesis of mineral groups: Olivine, pyroxene, amphibole, mica and spinel groups; Feldspar, quartz, feldspathoid, 
aluminum silicate, epidote and garnet groups. Accessory minerals: Apatite, calcite, corundum, scapolite, sphene and zircon. 
Earth mineralogy: Average mineralogical composition of crust and mantle, mineral transformations in the mantle with 
depth. 

Earth in relation to the solar system and universe, cosmic abundance of elements. Composition of the planets and 
meteorites. Structure and composition of earth and distribution of elements. Trace elements and REE and their importance 
in fractional crystallization during magmatic / partial melting. Elementary crystal chemistry and thermodynamics. 
Introduction to isotope geochemistry. Geochronology and age of the Earth: Law of Radioactivity; Principles of isotopic 
dating, Decay schemes and Derivation of equation of age. Rb/Sr, U- Th -Pb methods of dating the rocks. Age of the Earth. 
Geochemistry and principles of evolution of hydrosphere, biosphere and atmosphere. Geochemical cycle and principles of 
geochemical prospecting. 

Section B : Igneous Petrology 

Origin of magmas: Mantle, onset of partial melting of mantle, processes of partial melting in mantle, mantle- 
magmas in relation to degree and depth-level of partial melting. Phase equilibrium in igneous systems: Binary and ternary 
systems. Bowen's reaction principle: Reaction series and its application to petrogenesis. Magmatic evolution and 
differentiation: Fractional crystallization, gravitational differentiation, gas streaming, liquid immiscibility and assimilation. 
Structures and textures: Definition, description, rock examples and genetic implications of common structures and textures 
of igneous rocks. Classification of igneous rocks: Mode, CIPW norm, IUGS and other standard classifications; Magmatism 
and tectonics: Inter-relationship between tectonic settings and igneous rock suites. Igneous rock suites: Form, structure, 
texture, modal mineralogy, petrogenesis and distribution of Ultramafic rocks: Dunite-peridotite-pyroxenite suite; 
kimberlites, lamprophyres, lamproites, komatiites; Basic rocks: Gabbro-norite-anorthosite-troctolite suite, Dolerites; Basalts 
and related rocks; Intermediate rocks: Diorite-monzonite-syenite suite; Andesites and related rocks; Acidic rocks: Granite- 
syenite-granodiorite-tonalite suite; Rhyolites and related rocks; Alkaline rocks: Shonkinite, ijolite, urtite, melteigite, 
malignite, alkali gabbros, alkali basalt, alkali granite, alkali syenite, nepheline syenite and phonolite; Carbonatites; Ophiolite 
suite. 
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Petrogenetic provinces : Continental areas: Volcanic-Flood basalts-Tholeiites (Deccan Trap, Columbia River 
basalts); Layered gabbroic intrusions: The Bushveld complex, Skaergaard intrusion, Still water complex. Plutonic: 
Carbonatites and alkaline rock complexes of India; Oceanic Rift valleys: MORB- Tholeiites-Ophiolites 

Section C : Metamorphic Petrology & Processes 

Concepts and Theory: Types of Metamorphism and their controlling factors; Common minerals of metamorphic 
rocks; Field observations, petrographic classification of common metamorphic rocks; Metamorphic facies and facies series. 
Effects of Metamorphism : Phase diagrams and graphic representation of mineral assemblages; Prograde and retrograde 
metamorphism, Matasomatism; Deformation textures and textures related to recrystallization; Metamorphic reactions, 
elemental exchange and Pressure - Temperature conditions of Isograds; Mineral assemblages equilibrium reaction textures 
and geo-thermo barometry. Experimental and thermodynamic appraisal of metamorphic reactions; Role of fluids in 
metamorphic reactions. Metamorphism types and products: Regional and thermal metamorphism of pelitic rocks. Regional 
and thermal metamorphism of basic and ultrabasic rocks; Regional and thermal metamorphism of impure, silicious 
carbonate rocks; Metamorphism of Granitoides, Charnockites and Migmatites. Metamorphism in space and time: Plate 
tectonics and metamorphic processes; Paired metamorphic belts, Archaean and Proterozoic terrains; Extraterrestrial 
Metamorphism (Impact and Shock Metamorphism); polymetamorphism . 

Section D : Sedimentology 

(1) Provenance and diagenesis of sediments. Sedimentary textures. Framework, matrix and cement of terrigenous 
sediments. Definition, measurement and interpretation of grain size. Elements of hydraulics. Primary structures, 
palaeocurrent analysis. Biogenic and chemical sedimentary structures. Sedimentary environment and facies. Facies 
modeling for marine, non-marine and mixed sediments. Tectonics and sedimentation. Classification and definition of 
sedimentary basins. Sedimentary basins of India. Cyclic sediments. Seismic and sequence stratigraphy. Purpose and scope 
of basin analysis. Stratum contours and isopach maps. 

Section E : Environmental Geology and Natural Hazards 

Fundamental concepts of Environmental Geology - it’s scope, objectives, and aims. Earth’s thermal environment 
and Climates. Global warming. Green house effect. Ozone depletion-Ice sheets and fluctuation in sea levels. Concepts of 
ecosystem. Earth’s major ecosystems terrestrial and aquatic. Meteorology as environmental science. Air Pollution, sources 
of pollution, pollution due to dust and waste disposal. National and International standards. Environmental health hazards. 
Mining, opencast, underground, disposal of industrial and radio-active waste, dumping stacking, rehandling, management, 
mineral processing, tailing ponds, acid mine drainage, siltation, case studies. Mining below water table, mine water 
discharges, regional effects on water regime. Noise levels- national standards, mining machinery, ill effects. Air sampling 
techniques - respirable dust samplers, high volume air samplers, personal sampling pumps, weather monitoring equipments, 
automatic recorders. Elements of Environmental Impact Assessment - impacts, primary, secondary, prediction, assessment, 
base-line data generation, physical, biological, cultural, socioeconomic aspects. Carrying capacity based developmental 
planning - Assimilative capacity - supportive capacity - Resource based planning - Institutional strategies. Sustainable 
Developmental Planning - Applications of GIS in Environmental Management.Environmental Legislations in India. 

Concepts and principles: Natural hazards - preventive/ precautionary measures - floods, landslides, earthquakes, 
river and coastal erosion. Distribution, magnitude and intensity of earthquakes. Neotectonics and seismic hazard assessment, 
preparation of seismic hazard maps. Impact of seismic hazards on long and short term environmental conditions. 
Mechanism of landslides, causes of major floods, cyclones and storms. Deforestation and land degradation. Coastal erosion, 
its causes and control of Geological hazards and crisis management. 

GEOLOGY - PAPER III: 200 MARKS 

Section A: Indian mineral deposits and mineral economics 

Occurrence and distribution in India of metalliferous deposits - base metals, iron, manganese, aluminium, 
chromium, nickel, gold, silver, molybdenum. Indian deposits of non-metals - Diamond, mica, asbestos, barytes, gypsum, 
graphite, apatite and beryl. Gemstones, refractory minerals, abrasives and minerals used in glass, fertilizer, paint, ceramic 
and cement industries. Building stones. Phosphorite deposits. Placer deposits, rare earth minerals. Strategic, critical and 
essential minerals. India’s status in mineral production vis a vis world scenario. Changing patterns of mineral consumption. 
UNFC classification. National Mineral Policy. Mineral Concession Rules. Marine mineral resources and Laws of Sea. 

Section B: Ore genesis and Geophysics 

Ore deposits and ore minerals. Magmatic processes of mineralization. Porphyry, skarn and hydrothermal 
mineralization. Fluid inclusion studies. Mineralisation associated with - (i) ultramafic, mafic and acidic rocks (ii) greenstone 
belts (iii) komatiites, anorthosites and kimberlites and (iv) submarine volcanism. Magma related mineralization through 
geological time. Stratiform and stratabound ores. Ores and metamorphism - cause and effect relations. Metallogeny and 
mineral belts. 
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Interrelationship between geology and geophysics - Role of geological and geophysical data in explaining 
geodynamical features of the earth. General and Exploration geophysics - Different types of geophysical methods; Gravity, 
magnetic. Electrical, Seismic - their principles and applications. Geophysical field operations - Different types of surveys, 
grid and route surveys, profiling and sounding techniques, scales of survey, presentation of geophysical data. Application of 
Geophysical methods - Regional geophysics, ore geophysics, engineering geophysics. Geophysical anomalies : correction to 
measured quantities, geophysical, anomaly, regional and residual (local) anomalies, factors controlling anomaly, depth of 
exploration. Integrated geophysical methods - Ambiguities in geophysical interpretation. Planning and execution of 
geophysical surveys. 

Section C: Mineral exploration 

Resource, reserve definitions; mineral resource in industries - historical perspective and present. A brief overview 
of classification of mineral deposits with respect to processes of formation in relation to exploration strategies. Principles of 
mineral prospecting and exploration - conceptualization, methodology and stages; sampling, subsurface sampling including 
pitting, trenching and drilling, core and non-core drilling, planning of bore holes and location of bore holes on ground. Core 
logging, geochemical exploration- nature of samples anomaly, strength of anomaly and controlling factors, coefficient of 
aqueous migration. Principles of reverse estimation, density and bulk density, factors affecting reliability of reserve 
estimation, reserve estimation based on geometrical models (square, rectangular, triangular and polygon blocks ) regular and 
irregular grid patterns, statistics and error estimation. Application of Geophysical techniques, Geomorphological and remote 
sensing techniques and Geobotanical and geochemical methods. Application of geostatistical techniques in Mineral 
Exploration. 

Section D: Geology of fuels 

Coal and its properties: Different varieties and ranks of coal. Origin of coal. Coalification process and its causes. 
Lithotypes, microlithotypes and macerals: their physical, chemical and optical properties. Maceral analysis of coal: Mineral 
and organic matter in coal. Petrographical methods and tools of examination. Fundamentals of coal petrology, concept of 
coal maturity, peat, lignite, bituminous and anthracite coal. Application of coal geology in hydrocarbon exploration. 
Applications of coal petrography. Proximate and ultimate analyses. Indian coal & lignite deposits. Industrial evaluation of 
coal characteristics with reference to coal classification. Geology and coal petrography of different coalfields of India. Uses 
of coal for various industries e.g. carbonization, liquefaction, power generation, gasification and coal-bed methane 
production. 

Origin, migration and entrapment of natural hydrocarbons. Characters of source and reservoir rocks. Structural, 
stratigraphic and mixed traps. Techniques of exploration. Geographical and geological distributions of onshore and offshore 
petroliferous basins of India. 

Mineralogy and geochemistry of radioactive minerals. Instrumental techniques of detection and measurement of 
radioactivity. Radioactive methods for prospecting and assaying of mineral deposits. Distribution of radioactive minerals in 
India. Radioactive methods in petroleum exploration - well logging techniques. Nuclear waste disposal - geological 
constraints. 

Section E : Engineering Geology 

Geological studies and evaluation in planning, design and construction of major civil structures. Elementary 
concepts of rock mechanics and soil mechanics. Site investigation, characterization and problems related to civil 
engineering projects: geological and geotechnical investigations for dams, reservoirs and spillways, tunnels, underground 
caverns, bridges, highways, shorelines. Problems of groundwater in engineering projects. Coastal geotechniques. 
Environmental considerations related to civil engineering projects. Resource evaluation of construction materials. 
Geological hazards (landslides and earthquakes), their significance, causes, preparedness and mitigation. Recent trends in 
geotechnical engineering. Geotechnical case studies of major projects in India. 

GEOPHYSICS - PAPER I: 200 Marks 
PART-A: 100 Marks 


a. Solid Earth Geophysics: 

Introduction to Geophysics its branches and relationship with other sciences. Solar system, its origin, characteristics 
of planetary members, Earth; its rotation and figure. Age of earth & various methods of determination. Tectonics and 
Geodynamics, Thermal history and its characteristics. Gravity field of earth and Isostasy. Geomagnetism, elements of earth's 
magnetism: Internal, External fields and their causes, Paleomagnetism, Polar wandering paths, Seafloor spreading, 
geophysical evidences. Elastic waves, internal structure of earth, variation of physical properties in the interior of earth. 
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b. Earthquake and Engineering Seismology: 

Seismology, earthquakes, focal depth, epicenter, great Indian earthquakes, Intensity and Magnitude scales, Energy 
of earthquakes, foreshocks, aftershocks, Elastic rebound theory. Fault plane solutions. Seismicity and Seismotectonics of 
India, Frequency-Magnitude relation (b values), Velocity structure, VpNs studies. Elastic waves, their propagation 
characteristics. Seismic ray theory for spherically and horizontally stratified earth, basic principles of Seismic Tomography 
and receiver function analysis, Seismic network and arrays, telemetry systems, Earthquake prediction; dilatancy theory, 
short-term, middle-term and long- term predictions, Seismic microzonation studies, application for engineering problems, 
Seismometry, Principle of electromagnetic seismograph, displacement meters, velocity meter, accelerometer, WWSSN 
stations, Strong motion seismograph, seismic arrays for detection of nuclear explosions, Broadband seismometry. 

c. Methods in Geophysics: 

Properties of scalars, vectors and tensors, Elements of vector analysis, Gradient, Divergence and Curl, Gauss's 
divergence theorem, Stokes theorem, Definition of fields, Gravitational field, Newton's Law of gravitation, Gravitation 
potential and fields due to bodies of different geometric shapes, Electrostatic field, Coulomb's law, Electrical permittivity 
and dielectric constant, Basic guiding equations, Magneto static field, Origin of Magnetic field. Ampere's law, Biot and 
Savart's law, Geomagnetic fields. Magnetic fields due to different type of structures, Solution of Laplace equation in 
Cartesian Coordinate, Cylindrical Polar Coordinate and Spherical Polar Coordinate, Complex Variables in Potential theory, 
Green's theorem in Potential Theory. Concept of Image in Potential Theory, Analytical continuation in Potential fields. 
Numerical Methods in Potential Theory. Electrical fields in geophysics, point source, continuous distribution and double 
layers, equipotential and line of force. Current and potential in the earth, basic concept and equations of electromagnetic, 
Maxwell's equations, boundary conditions, elliptic polarization, electromagnetic potential and waves, radiation from dipoles, 
retarded potential, near and far fields, radiation resistance, EM field of a loops of wire on half space, multi-layered media, 
impedance and its application. 

d. Geophysical Inversion: 

Fundamental concepts of inverse theory, Basic definition of inversions with application to Geophysics. Probability, 
Inverses with discrete and continuous models. Forward problems versus Inverse problems. Formulation of inverse problems 
and their relation to a matrix problem, linear inverse problems, classification of inverse problems, least square solutions and 
minimum norm solution, concept of norms, concept of 'a priori' information, constrained linear least square inversion, 
review of matrix theory Introduction to finite difference method, forward, backward and central difference mthod. 
Application of finite difference method for solving Helmholtz equation. Introduction to finite element method, various steps, 
simple examples showing application of finite element method. Models and data spaces, householder transformation, data 
resolution matrix, model resolution matrix, Eigen values and Eigen vectors, singular value decomposition (SVD), 
generalized inverses, Non-linear inverse problems, Gauss Newton method, steepest descent (gradient) method, Marquardt- 
Levenberg method, Earthquake location problem, tomography problem. Probabilistic approach of inverse problems, 
maximum likelihood and stochastic inverse methods, Backus-Gilbert method, Global optimization techniques, genetic 
algorithm, simulated annealing methods, examples of inverting geophysical data. 

PART-B: 100 Marks 


a. Mathematical Methods of Physics: 

Dimensional analysis, Vector algebra and vector calculus, Linear algebra, matrices, Cayley-Hamilton Theorem. 
Eigen values and eigenvectors. Linear ordinary differential equations of first & second order. Special functions (Hermite, 
Besse!, Laguerre and Legendre functions). Fourier series, Fourier and Laplace transforms. Elements of complex analysis, 
analytic functions; Taylor & Laurent series; poles, residues and evaluation of integrals. Elementary probability theory, 
random variables, binomial, Poisson and normal distributions. Central limit theorem. Green's function. Partial differential 
equations (Laplace, wave and heat equations in two and three dimensions). Elements of computational techniques: root of 
functions, interpolation, and extrapolation, integration by trapezoid and Simpson's rule, solution of first order differential 
equation using Runge-Kutta method. Finite difference methods. Tensors. Introductory group theory: SU (2), 0 (3). Complex 
Variables, Beta, Gamma functions and special functions, Laplace Transform & Fourier series, Fourier Transforms, 
Introductory methods of Numerical analysis. Operators and their properties. 

b. Thermodynamics and Statistical Physics: 

Laws of thermodynamics and their consequences; Thermodynamic potentials. Maxwell relations; Chemical 
potential, phase equilibria; Phase space, micro- and macrostates; Micro canonical, canonical and grand-canonical ensembles 
and partition functions; Free Energy and connection with thermodynamic quantities; First-and second-order phase transitions; 
Classical and quantum statistics, ideal Fermi and Bose gases; Principle of detailed balance; Blackbody radiation and Planck's 
distribution law; Bose-Einstein condensation; Random walk and Brownian motion; Introduction to non equilibrium 
processes; Diffusion equation. 
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c. Electrodynamics: 

Gauss Theorem, Poison's equation, Laplace's equation, solution to Laplace's equation in Cartesian coordinates, 
spherical, cylindrical coordinates, use of Laplace's equation in the solutions of electrostatic problems. Ampere's circuital law, 
magnetic vector potential, displacement current, Faraday's law of electromagnetic induction. Maxwell's equations, differential 
and integral forms, physical significance of Maxwell's equations. Wave equation, plane electromagnetic waves in free space, 
in non conducting isotropic medium, in conducting medium, electromagnetic vector an scalar potentials, uniqueness of 
electromagnetic potentials and concept of gauge, Lorentz gauge, Columb gauge, charged particles in electric and magnetic 
fields, charged particles in uniform electric field, charged particle in homogeneous magnetic fields, charged particles in 
simultaneous electric and magnetic fields, charged particles in non homogeneous magnetic fields. Lienard-Wiechert 
potentials, electromagnetic fields from Lienard-Wiechert potentials of a moving charge, electromagnetic fields of a uniformly 
moving charge, radiation due to non-relativistic charges, radiation damping, Abrahama-Lorentz formula, Cherenkov 
radiation, radiation due to oscillatory electric dipole, radiation due to small current element. Condition for plasma existence, 
occurrence of plasma, magneto hydrodynamics, plasma waves. Transformation of electromagnetic potentials, Lorentz 
condition in covariant form, invariance or covariance of Maxwell field equations in terms of 4 vectors, electromagnetic field 
tensor, Lorentz transformation of electric and magnetic fields. 

d. Introductory Atmospheric and Space Physics: 

The Neutral atmosphere, atmospheric nomenclature, the Hydrostatic equation, geopotential height, expansion and 
contraction, fundamental forces in the atmosphere, apparent forces, atmospheric composition, solar radiation interaction with 
the neutral atmosphere, climate change. Electromagnetic radiation and propagation of Waves: EM Radiation, fundamentals of 
EM waves, effects of environment, Antennas-basic considerations, types of antennas. Propagation of Waves: ground wave, 
sky wave, and space wave propagation, troposcatter communication and extra terrestrial communication. The Ionosphere, 
morphology of ionosphere, the D, E and F-regions, chemistry of the ionosphere, ionospheric parameters, E and F region 
anomalies and irregularities in the ionosphere. Global Positioning Systems (GPS)-basic concepts, overview of GPS system, 
augmentation services, GPS system segment, GPS signal characteristics, GPS errors, multi path effects, GPS performance, 
satellite navigation system and applications. 

GEOPHYSICS - PAPER II: 200 Marks 
PART-A: 100 Marks 


a. Geophysical Potential Fields (Gravity and Magnetic) 

Geophysical potential fields, Inverse square law of field. Principles of Gravity and Magnetic methods, Geoid. 
Spheroid, Nature of gravity and its variation, Properties of Newtonian potential, Laplace's and Poisons equations, Green's 
theorem, Gauss law, Concept of Bouguer gravity anomaly, Rock densities, factors controlling rock densities, determination 
of density, theory of isostasy, Earth's main magnetic field, origin, temporal variations, Geomagnetic elements, Columb's law 
of magnetic force and fields, intensity of magnetization and induction, magnetic potential and its relation to field, units of 
measurement, origin of magnetic anomalies, interrelationship between different components of anomalies, Poison's relation, 
Magnetic susceptibility, factors controlling susceptibility (Bulk chemistry, cooling history, metamorphism..), magnetic 
minerals, rock classification, Natural and remnant magnetism, Asiatic and Spinner magnetometers, demagnetization effects. 
Principles of Gravity and Magnetic instruments, Plan of conducting GM surveys, reduction of gravity and magnetic data, 
Airborne magnetic surveys and magnetic gradient surveys, Shipborne surveys, Gravity and Magnetic data reduction, IGSN 
Gravity bases, International Gravity formula, IGRF corrections for magnetic field. Separation of regional and residual 
anomalies, ambiguity in interpretation. Application of GM surveys for Geodynamic studies, Mineral Exploration, 
Environmental studies...Data processing and interpretation of anomalies, modeling of anomalies. 

b. Electrical and Electromagnetic methods: 

Electrical properties of rocks and their measurement, concepts and assumptions of horizontally stratified earth, 
anisotropy and its effects on electrical fields, the geo electric section and geological section, D.O Resistivity method, 
fundamental laws, concept on natural electric field, electrode configuration, choice of methods, Profiling, Vertical Electrical 
Sounding.SP Method, Origin of SP, application of SP surveys, Origin of Induced Polarization, Membrane and Electrode 
potential, time and frequency domains of measurement, IP, chargeability, percent frequency effect and metal factor, dipole 
theory of IP, Application of IP surveys for mineral exploration (disseminated sulphides). Electromagnetic methods/ 
Telluric/Magneto Telluric methods, Passive and Active source methods, Maxwell's equations, electromagnetic potential and 
wave equations, boundary conditions, long wave length approximation, depth of penetration, amplitude and phase relations, 
real and imaginary components, Principles of EM prospecting, various EM methods, Dip angle method, Turam method, 
moving source-receiver methods-horizontal loop (Slingram) method, AFMAG, and VLF methods, Airborne EM systems - 
rotary field method, INPUT method, EM Profiling and sounding, Interpretation of EM anomalies, Principles of Ground 
Penetrating Radar (GPR), Origin and characteristics of MT fields, Instrumentation, Field methods and interpretation of MT 
data and applications. 



Part I—Sec. 1 ] 


THE GAZETTE OF INDIA, MARCH 24, 2018 (CHAITRA 3, 1940) 


117 


c. Seismic Prospecting: 

Basic principles of seismic methods, Fermat's principle, Senell's law, Reflection, refraction and diffraction from 
multilayered medium, Reflection and transmission coefficients, propagation model for exploration seismology, Seismic 
resolution, Seismic absorption and anisotropy, Seismic data acquisition, sources of energy, Geophones, geometry of arrays. 
Instrumentation, digital recording Seismic Surveys: Principle for multilayer refraction Travel time curves, corrections, 
Interpretation of data, Reflection principles, CDP, data processing, corrections, NMO correction, Interpretation of data, 
Fundamental of VSP method, Seismic Tomography. Principles of High Resolution Seismic (HRS) for coal exploration. 

Borehole Geophysics (Principles of Well logging): 

Objectives of well logging, fundamental concepts in borehole geophysics, borehole conditions, properties of 
reservoir rock formations, formation parameters and their relationships-formation factor, porosity, permeability, formation 
water resistivity, water saturation, irreducible water saturation, hydrocarbon saturation, residual hydrocarbon saturation; 
Arhcie's and Humble's equations; principles, instrumentations, operational procedures and interpretations of various 
geophysical logs, SP log, resistivity and micro resistivity logs, nuclear/radioactive logs, acoustic impedance and propagation 
logs, temperature log, caliper log and directional logs; production logging; clean sand and shaly sand interpretations; overlay 
and cross-plots of well-log data, determination of formation lithology, sub-surface correlation and mapping, delineation of 
fractures; application of well-logging in hydrocarbon, groundwater, coal, metallic and non-metallic mineral exploration. 

PART-B: 100 Marks 

a. Atomic and Molecular Physics and Properties and Characterization of materials: 

Quantum states of an electron in an atom; Electron spin; Stern-Gerlach experiment; Spectrum of Hydrogen, helium 
and alkali atoms; Relativistic corrections for energy levels of hydrogen; Hyperfine structure and isotopic shift; width of 
spectral lines; LS & JJ coupling; Zeeman, Paschen Back & Stark effect; X-ray spectroscopy; Electron spin resonance, 
Nuclear magnetic resonance, chemical shift; Rotational, vibrational, electronic, and Raman spectra of diatomic molecules; 
Frank - Condon principle and selection rules; Spontaneous and stimulated emission, Einstein A & B coefficients; Lasers, 
optical pumping, population inversion, rate equation; Modes of resonators and coherence length. Thermal properties, optical 
properties, fundamentals of transmission electron microscopy, study of crystal structure using TEM, study of microstructure 
using SEM. Resonance methods- Spin and an applied field- the nature of spinning particles, interaction between spin and a 
magnetic field, population on energy levels, the Larmor precession, relaxation times - spin-spin relation, spin-lattice 
relaxation. Electron spin resonance- Introduction, g factor, experimental methods, Nuclear Magnetic resonance- equations of 
motion, line width motional narrowing, hyperfine splitting, Nuclear Gamma Resonance: Principles of Mossbauer 
Spectroscopy, Line width. Resonance absorption, Mossbauer Spectrometer, Isomer Shift, Quadruple splitting, magnetic field 
effects, applications. 

b. Nuclear and Particle Physics: 

Basic nuclear properties: size, shape, charge distribution, spin and parity; Binding energy, semi-empirical mass 
formula; Liquid drop model; Fission and fusion; Nature of the nuclear force, form of nucleon-nucleon potential; Charge- 
independence and charge-symmetry of nuclear forces; lsospin; Deuteron problem; Evidence of shell structure, single- particle 
shell model, its validity and limitations; Rotational spectra; Elementary ideas of alpha, beta and gamma decays and their 
selection rules; Nuclear reactions, reaction mechanisms, compound nuclei and direct reactions; Classification of fundamental 
forces; Elementary particles (quarks, baryons, mesons, leptons); Spin and parity assignments, isospin, strangeness; Gell- 
Mann-Nishijima formula; C, P, and T invariance and applications of symmetry arguments to particle reactions, parity non¬ 
conservation in weak interaction; Relativistic kinematics. 

Crystalline and amorphous structure of matter; Different crystal systems, space groups; methods of determination of 
crystal structure; X-ray diffraction, scanning and transmission electron microscopes; Band theory of solids-conductors, 
insulators and semiconductors; Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, para and 
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and applications; elementary ideas 
about high temperature superconductivity. 

c. Electromagnetic Theory: 

Electrostatics: Gauss' Law and its applications; Laplace and Poisson equations, boundary value problems; 
Magnetostatics: Biot-Savart law. Ampere's theorem, electromagnetic induction; Maxwell's equations in free space and linear 
isotropic media; boundary conditions on fields at interfaces; Scalar and vector potentials; Gauge invariance; Electromagnetic 
waves in free space, dielectrics, and conductors; Reflection and refraction, polarization, Fresnel's Law, interference, 
coherence, and diffraction; Dispersion relations in plasma; Lorentz invariance of Maxwell's equations; Transmission lines 
and wave guides; Dynamics of charged particles in static and uniform electromagnetic fields; Radiation from moving 
charges, dipoles and retarded potentials 
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d. Classical Mechanics: 

Newton's laws; Phase space dynamics, stability analysis; Central-force motion; Two-body collisions, scattering in 
laboratory and centre-of-mass frames; Rigid body dynamics, moment of inertia tensor, non-inertial frames and pseudoforces; 
Variational principle, Lagrangian and Hamiltonian formalisms and equations of motion; Poisson brackets and canonical 
transformations; Symmetry, invariance and conservation laws, cyclic coordinates; Periodic motion, small oscillations and 
normal modes; Special theory of relativity, Lorentz transformations, relativistic kinematics and mass-energy equivalence. 

GEOPHYSICS - PAPER III : 200 Marks 
PART-A: 100 Marks 

a. Radiometric Exploration / Airborne Geophysical surveys for Geological Mapping: 

Principles of radioactivity, radioactivity decay processes, units, radioactivity of rocks and minerals, Instruments, 
Ionisation chamber, G-M counter, Scintillation meter, Gamma ray spectrometer, Radiometric prospecting for mineral 
exploration (Direct/Indirect applications), Radiometric prospecting for beach placers, titanium, zirconium and rare-earths, 
portable gamma ray spectrometry and radon studies in seismology, environmental Applications, logging methods, 
radiometric dating techniques. Airborne geophysical surveys, planning of surveys, sensors, data corrections, flight path 
recovery methods, applications in geological mapping, interpretation of maps, identification of structural features, altered 
zones. 

b. Marine Geophysics: 

Oceans and Seas, origin of continents and oceans, salinity, temperature and density of sea water. Introduction to 
Sea-floor features: Physiography, divisions of sea floor, continental shelves, slopes, aprons and abyssal planes, growth and 
decline of ocean basins, turbidity currents, submarine sedimentation and stratigraphy, occurrence of mineral deposits and 
hydrocarbons in offshore. Geophysical surveys and instrumentation. Gravity and Magnetic surveys, Instrumentation used in 
ship borne surveys, towing cable and fish, data collection and survey procedures, corrections and interpretation of data. 
Oceanic magnetic anomalies, sea floor spreading, Vine-Mathews hypothesis, geomagnetic time scale and dating sea floor, 
linear magnetic anomalies. Oceanic heat flow, ocean ridges, basins, marginal basins, rift valleys. Seismic surveys, energy 
sources, Finger, Boomer, Sparker, Exploder, Air gun. Vapour cook. Hydrophones, processing, data reduction and 
interpretation. Bathymetry, echo sounding, bathymetric charts, sea bed mapping, seabed sampling, dredging and coring, 
Navigation methods and Position location methods. 

c. Geophysical Signal Processing: 

Various types of signals, sampling theorem, aliasing effect, Fourier series and periodic waveforms, Fourier 
transform and its properties. Discrete Fourier transform and FFT, Auto and cross correlations. Power spectrum. Delta 
function, unit step function. Time domain windows, Z transform and properties. Inverse Z transform. Principles of digital 
filters, types of filters, moving average and recursive and non recursive filters Amplitude and phase response filters low pass, 
band pass and high pass filters, Processing of Random signals. Signal enhancement for gravity and magnetic maps; regional 
residual separation, continuations, evaluation of derivatives, pseudo gravity transformations, reduction to poles and equator. 
Improvement of signal to noise ratio, source and geophone arrays as spatial filters. Earth as low pass filter. 

d. Remote Sensing and GIS applications: 

Fundamental concepts of remote sensing, electromagnetic radiation spectrum, energy-frequency-wavelength 
relationship, Boltzman Law, Wien Law, electromagnetic energy and its interactions in the atmosphere and with terrain 
features; elements of photographic systems, reflectance and emittance, false color composites, remote sensing platforms, 
flight planning, geosynchronous and sun synchronous orbits, sensors, resolution, parallax and vertical exaggeration, relief 
displacement, mosaic, aerial photo interpretation and geological application. Fundamentals of photogrammetry, satellite 
remote sensing, multi-spectral scanners, thermal scanners, microwave remote sensing, fundamental of image processing and 
interpretation for geological applications. Introduction to Geographic Information Systems (GIS) spatial data structures, 
visualization and querying, spatial data analysis. 

PART-B: 100 Marks 


a. Solid State Physics: 

Crystalline and amorphous structure of matter; Different crystal systems, space groups; methods of determination of 
crystal structure; X-ray diffraction, scanning and transmission electron microscopes; Band theory of solids-conductors, 
insulators and semiconductors; Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, pars and 
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and applications; elementary ideas 
about high temperature superconductivity. 
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b. Laser systems: Light amplification and relation between Einstein A and B coefficients. Rate equations for three level and 
four level systems. Ruby laser, Nd-YAG laser, C02 laser, Dye laser, Excimer laser. Semiconductor laser. 

c. Laser cavity modes: Line shape function and full width at half maximum (FWHM) for natural broadening, collision 
broadening, Doppler broadening, saturation behaviour of broadened transitioins, longitudinal and transverse modes. ABCD 
matrices and cavity stability criteria for confocal resonators. Quality factor, Q-switching, mode locking in lasers. Expression 
for intensity for modes oscillating at random and modes locke in phase. Methods of Q-switching and mode locking. Optical 
fiber waveguides, Fiber characteristics. 

d. Electronics and devices: 

Semiconductor devices (diodes, junctions, transistors, field effect devices, homo and hetero junction devices) device 
structure, device characteristics, frequency dependence and applications. Opto-electronic devices (solar cells, photo detectors, 
LEDs) Operational amplifiers and their applications. Digital techniques and applications (registers, counters, comparators and 
similar circuits). A/D and D/A converters. Microprocessor and microcontroller basics. Data interpretation and analysis. 
Precision and accuracy. Error analysis, propagation of errors. Least square fitting. Intrinsic extrinsic semiconductors, pn-p 
and n-p-n transistors; Amplifiers and oscillators; Op-amps; FET, JFET and MOSFET; Digital electronics-Boolean identities, 
De morgan's laws, logic gates and truth tables; simple logic circuits; thermistors, solar cells, fundamentals of microprocessors 
and digital computers. 

e. Digital electronics. Radar systems, Satellite communications: 

Digital circuits, Number systems and codes, Combination logic circuits, sequential logic circuits, microprocessor 
architecture, functional diagram. Pin description, Timing diagram of read cycle, timing diagram of write cycle. Data transfer 
techniques-Serial transfer, parallel transfer etc. Radar systems, signal and data processing, satellite Communication- 
Fundamentals Designing a surveillance radar, tracking radar, signal and data processing, radar antenna parameters, satellite 
systems-communication satellite systems, communication satellites, orbiting satellites, satellite frequency bands, satellite 
orbit and inclinations. Multiple access techniques, earth station technology. 

f. Quantum Mechanics: 

Wave-particle duality; Wave functions in coordinate and momentum representations; Commutators and 
Heisenberg's uncertainty principle; Matrix representation; Dirac's bra and ket notation; Schroedinger equation (time- 
dependent and time-independent); Eigen value problems such as particle-in-a-box, harmonic oscillator, etc.; Tunneling 
through a barrier; Motion in a central potential; Orbital angular momentum, Angular momentum algebra, spin; Addition of 
angular momentum; Hydrogen atom, spin-orbit coupling, fine structure; Time-independent perturbation theory and 
applications; Variational method; WKB approximation; Time dependent perturbation theory and Fermi's Golden Rule; 
Selection rules; Semi-classical theory of radiation; Elementary theory of scattering, phase shifts, partial waves, Born 
approximation; Identical particles, Pauli's exclusion principle, spin-statistics connection; Relativistic quantum mechanics: 
Klein Gordon and Dirac equations. 

CHEMISTRY PAPER-I (Inorganic Chemistry): 200 Marks 

Chemical periodicity: 

Periodic table, group trends and periodic trends in physical properties. Classification of elements on the basis of 
electronic configuration. Modern IUPAC Periodic table. General characteristic of s, p, d and f block elements. Effective 
nuclear charges, screening effects, atomic radii, ionic radii, covalent radii. Ionization potential, electron affinity and electro¬ 
negativity. Group trends and periodic trends in these properties in respect of s-, p- and d-block elements. General trends of 
variation of electronic configuration, elemental forms, metallic nature, magnetic properties, catenation and catalytic 
properties, oxidation states, aqueous and redox chemistry in common oxidation states, properties and reactions of important 
compounds such hydrides, halides, oxides, oxy-acids, complex chemistry in respect of s-block and p-block elements. 

Chemical Bonding and structure: 

Ionic bonding: Size effects, radius ratio rules and their limitations. Packing of ions in crystals, lattice energy, Born- 
lande equation and its applications, Born-Haber cycle and its applications. Solvation energy, polarizing power and 
polarizability, ionic potential, Fazan's rules. Defects in solids. Covalent bonding: Lewis structures, formal charge. Valence 
Bond Theory, Molecular orbital Theory, hybridizations, VSEPR theory. Partial ionic Character of covalent bonds, bond 
moment, dipole moment and electro negativity differences. Concept of resonance, resonance energy, resonance structures. 
Schrodinger equation for the H-atom. 

Coordinate bonding: Werner theory of coordination compounds, double salts and complex salts, Lewis acid-base. 
Ambidentate and polydentate ligands, chelate complexes. IUPAC nomenclature of coordination compounds. Coordination 
numbers. Geometrical isomerism. Stereoisomerism in square planar and octahedral complexes. Hydrogen bonding. Metallic 
bonding: qualitative idea of band theory, conducting, semi conducting and insulating properties. 
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Chemistry of coordination compounds: 

Isomerism, reactivity and stability: Determination of configuration of cis- and trans- isomers by chemical methods. 
Labile and inert complexes, substitution reaction on square planer complexes, trans effect. Stability constants of coordination 
compounds and their importance in inorganic analysis. Structure and bonding: Elementary Crystal Field Theory: splitting of 
do configurations in octahedral, square planar and tetrahedral fields, crystal field stabilization energy; pairing energy. Jahn- 
Teller distortion. Metal-ligand bonding, sigma and pi bonding in octahedral complexes and their effects on the oxidation 
states of transitional metals . Orbital and spin magnetic moments, spin only moments of and their correlation with effective 
magnetic moments, d-d transitions; LS coupling, spectroscopic ground states, selection rules for electronic spectral transi¬ 
tions; spectro-chemical series of ligands; charge transfer spectra . 

Acid-Base reactions 

Acid-Base concept: Arrhenius concept, theory of solvent system, Bronsted-Lowry's concept, relative strength of 
acids, Pauling rules. Lewis concept. Acidbase equilibria in aqueous solution and pH. Acid-base neutralisation curves; 
indicator, choice of indicators. 

Precipitation and Redox Reactions: 

Solubility product principle, common ion effect. Ion-electron method of balancing equation of redox reaction. 
Standard redox potentials, Nernst equation. Influence on complex formation, precipitation and change of pH on redox 
potentials; formal potential. Feasibility of a redox titration, redox potential at the equivalence point, redox indicators. Redox 
potential diagram of common elements and their applications. Disproportionation and comproportionation reactions. 

Organo metallic compounds: 

18-electron rule and its applications to carbonyls, nitrosyls, cyanides, and nature of bonding involved therein. 
Simple examples of metal-metal bonded compounds and metal clusters. Metal-olefin complexes: zeises salt, Ferrocene. 

Nuclear chemistry: 

Radioactive decay - General characteristics, decay kinetics, parent -daughter decay growth relationships, 
determination of half-lives. Nuclear models -shell model, liquid drop model, Fermi gas model. Collective model and optical 
model. Nuclear stability. Decay theories. Nuclear reactions- fission, fusion and spallation reactions. Definition of curie and 
related calculations, preparation of artificial radionuclides by bombardment, radiochemical separation techniques. 
Experimental techniques in the assay of radioisotopes, gas filled detectors-ionization chamber, proportional and Geiger- 
Muller counters -G.M. Plateau, dead time, coincidence loss, determination of dead time, scintillation counters, solid state 
detectors. 

s-Block Elements : 

Hydride , hydration energies, solvation and complexation tendencies of alkali and alkaline-earth metals, principle of 
metallurgical extraction, Chemistry of Li and Be, their anomalous behaviour and diagonal relationships, alkyls and aryls. 

p-Block Elements : 

Comparative study of group 13 & 14 elements with respect to periodic properties. Compounds such as hydrides, 
halides, oxides and oxyacids; diagonal relationship; preparation, properties, bonding and structure of diborane, borazine and 
alkalimetal borohydrides. Preparation, properties and technical applications of carbides and fluorocarbons. Silicones and 
structural principles of silicates. 

Chemistry of d- and f- block elements: 

General comparison of 3d, 4d and 5d elements in term of electronic configuration, elemental forms, metallic nature, 
atomization energy, oxidation states, redox properties, coordination chemistry, spectral and magnetic properties, f-block 
elements: electronic configuration, ionization energies, oxidation states, variation in atomic and ionic (3+) radii, magnetic 
and spectral properties of lanthanides, comparison between lanthanide and actinides, separation of lanthanides (by ion- 
exchange method). Chemistry of some representative compounds: K2Cr207, KMn04, K4[Fe(CN)6], K2[Ni(CN)4], 
H2PtC16, Na2[Fe(CN)5N0], 

CHEMISTRY PAPER-II (Physical Chemistry) : 200 

Kinetic theory and the gaseous state: 

Gaseous state: Gas laws, kinetic theory of gas, collision and gas pressure, derivation of gas laws from kinetic theory, 
average kinetic energy of translation, Boltzmann constant and absolute scale of temperature. Maxwell's distribution of 
speeds. Kinetic energy distribution, calculations of average, root mean square and most probable velocities. Principle of 
equipartition of energy and its application to calculate the classical limit of molar heat capacity of gases. 
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Collision of gas molecules, Real gases: 

Collision diameter; collision number and mean free path; frequency of binary collisions; wall collision and rate of 
effusion. Real gases, Deviation of gases from ideal behaviour; compressibility factor; Andrew's and Amagot's plots; van der 
Waals equation and its characteristic features. Existence of critical state. Critical constants in terms of van der Waals 
constants. Law of corresponding state and significance of second virial coefficient. Boyle temperature. Intermolecular forces. 

Liquid state: physical properties of liquids and their measurements: surface tension and viscosity 

Solids: Nature of solid state, law of constancy of angles, concept of unit cell, different crystal system, Bravais 
lattices, law of rational indices, Miller indices, symmetry elements in crystals. X-ray diffraction, Bragg's law, Laue's method, 
powder method, radius ratio and packing in crystals. 

Thermodynamics: 

Definition of thermodynamic terms. Thermodynamic functions and their differentials. Zeroth law, First law and 
Second law of thermodynamics. Cyclic, reversible and irreversible processes. Internal energy (U) and enthalpy (H); relation 
between Cp and Cv, calculation of w, q, ?U and ?H for expansion of ideal gas under isothermal and adiabatic conditions for 
reversible and irreversible processes including free expansion. Joule-Thomson Coefficient and inversion temperature. 
Application of First law of thermodynamics. 

Application of Second law of thermodynamics. 

Carnot cycle and its efficiency, Gibbs function (G) and Helmholtz function (A), Gibbs-Helmholtz equation, criteria 
for thermodynamic equilibrium and spontaneity of a process. Chemical equilibrium: chemical equilibria of homogeneous and 
heterogeneous systems, derivation of expression of equilibrium constants, Le Chatelier's principle of dynamic equilibrium. 

Thermodynamics and Equilibrium: 

Chemical potential in terms of Gibb's free energy and other thermodynamic state functions and its variation with 
temperature and pressure. Gibbs-Duhem equation; fugacity of gases and fugacity coefficient. Thermodynamic conditions for 
equilibrium, degree of advancement. Van't Hoffs reaction isotherm. Equilibrium constant and standard Gibbs free energy 
change. Definitions of KP, KC and Kx; van't Hoffs reaction isobar and isochore. Le Chatelier's principle. Activity and 
activity coefficients of electrolyte / ion in solution. Debye-Huckel limiting law. 

Acids-bases and solvents: 

Modern aspects of acids and bases: Arrhenius theory, theory of solvent system, Bronsted and Lowry's concept, 
Lewis concept with typical examples, applications and limitations. Strengths of acids and bases. Ionization of weak acids and 
bases in aqueous solutions, application of Ostwald's dilution law, ionization constants, ionic product of water, pH-scale, 
buffer solutions and their pH values, buffer actions & buffer capacity; hydrolysis of salts. 

Solutions of non-electrolytes: Colligative properties of solution, Raoult's Law, relative lowering of vapor pressure, 
osmosis and osmotic pressure; elevation of boiling point and depression of freezing point of solvents. 

Chemical kinetics and catalysis: 

Order and molecularity of reactions, rate laws and rate equations for first order and second order reactions; zero 
order reactions. Parallel and consecutive reactions. Determination of order of reactions. Temperature dependence of reaction 
rate, energy of activation. Enthalpy of activation, entropy of activation , effect of dielectric constant and ionic strength of 
reaction rate, kinetic isotope effect; collision theory & transition State Theory of reaction rate, Catalytic reactions. 

Adsorption and Surface Chemistry: 

Physisorption & Chemisorption, adsorption isotherms, Freundlich and Langmuir adsorption isotherm, BET 
equation, surface area determination, heterogeneous catalysis; colloids, electrical double layer and colloid stability, electro- 
kinetic phenomenon; elementary ideas about soaps & detergents, micelles, emulsions. 

Electrochemistry: 

Conductance: cell constant, specific conductance and molar conductance. Kohlrausch's law of independent 
migration of ions, ion conductance and ionic mobility. Equivalent and molar conductance at infinite dilution. Ostwald's 
dilution law. Debye-Huckel theory. Application of conductance measurement. Conductometric titrations. Determination of 
transport number by moving boundary method. Types of electrochemical cells, cell reactions, emf and change in free energy, 
6.H and AS of cell reactions. Nernst equation. Standard cells. Half-cells /electrodes, different types of electrodes. Standard 
electrode potential and principles of its determination. Types of concentration cells. Liquid junction potential. Glass electrode 
and determination of pH of a solution. Potentiometric titrations: acid-base and redox, electro chemical power sources; 
primary, secondary and fuel Cells, corrosion and inhibition of corrosion. 
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Photochemistry : 

Conductance: cell constant, specific conductance and molar conductance. Kohlrausch's law of independent 
migration of ions, ion conductance and ionic mobility. Equivalent and molar conductance at infinite dilution. Ostwald's 
dilution law. Debye-Huckel theory. Application of conductance measurement. Conductometric titrations. Determination of 
transport number by moving boundary method. Types of electrochemical cells, cell reactions, emf and change in free energy, 
AH and AS of cell reactions. Nernst equation. Standard cells. Half-cells / electrodes, different types of electrodes. Standard 
electrode potential and principles of its determination. Types of concentration cells. Liquid junction potential. Glass electrode 
and determination of pH of a solution. Potentiometric titrations: acid-base and redox, electro chemical power sources; 
primary, secondary and fuel Cells, corrosion and inhibition of corrosion. 

Quantum Chemistry: 

Wave-particle duality, Photoelectric and Compton effects, de Broglie hypothesis. Eigenfunctions and eigenvalues. 
Uncertainty relation, Expectation value. Hermitian operator. Schrodinger time-independent equation: nature of the equation, 
acceptability conditions imposed on the wave functions and probability interpretations of wave function. Schrodinger 
equation for one-dimensional box and its solution. Comparison with free particle eigenfunctions and eigenvalues. 

Basic principles and application of spectroscopy: 

Electromagnetic radiation, interaction with atoms and molecules and quantization of different forms of energies. 
Condition of resonance and energy of absorption for various types of spectra; origin of atomic spectra, spectra of hydrogen 
atoms, many electron atoms, spin and angular momentum. Rotational spectroscopy of diatomic molecules: rigid rotor model, 
selection rules, spectrum, characteristic features of spectral lines. Determination of bond length, effect of isotopic 
substitution. Vibrational spectroscopy of diatomic molecules: Simple Harmonic Oscillator model, selection rules, Raman 
Effect. Characteristic features and conditions of Raman activity with suitable illustrations. Rotational and vibrational Raman 
spectra. 

UV Spectra: Electronic transition (a-a*, n-u*, IT-1T" and n-n'), relative positions of Amax considering conjugative 
effect, steric effect, solvent effect, red shift (bathochromic shift), blue shift (hypsochromic shift), hyperchromic effect, 
hypochromic effect (typical examples). IR Spectra: Modes of molecular vibrations, application of Hooke's law, characteristic 
stretching frequencies of O-H, N-H, C-H, C-D, C=C, C=N, C=0 functions; factors effecting stretching frequencies 

PMR Spectra: Nuclear spin, NMR active nuclei, principle of proton magnetic resonance, equivalent and non¬ 
equivalent protons, chemical shift ?), shielding / deshielding of protons, up-field and down-field shifts. NMR peak area, 
diamagnetic anisotropy, relative peak positions of different kinds of protons, substituted benzenes. 

CHEMISTRY PAPER-III: 200 Marks 


PART-A (Analytical Chemistry): 100 Marks 
Theoretical basis of Quantitative inorganic analysis: 

Law of mass action, chemical and ionic equilibrium, solubility, Solubility product and common ion effect, effect of 
temperature upon the solubility of precipitates, the ionic product of water, pH, effect of temperature on pH, Salt hydrolysis, 
hydrolysis constant, degree of hydrolysis, buffer solutions, different types of buffers and Henderson's equation. 

Gravimetric Analysis: 

General principles, stoichiometry, calculation of results from gravimetric data. Properties of precipitates. Nucleation 
and crystal growth, factors influencing completion of precipitation. Co-precipitation and post-precipitation, purification and 
washing of precipitates. Precipitation from homogeneous solution, a few common gravimetric determinations-chloride as 
silver chloride, sulphate as barium sulphate, aluminum as the oxinate and nickel as dimethyl glyoximate. 

Sampling and treatment of samples for chemical analysis: 

Techniques of collection of Solids, liquids and gaseous samples, dissolution of solid samples, attack with water, 
acids, and alkalis, fusion with Na2C03, NaOH, Na202, K2S207; Microwave assisted digestion techniques(Only elementary 
idea). 

Volumetric Analysis: 

Equivalent weights, different types of solutions, Normal solutions, Molar solutions, and molal solutions and their 
inter relations. Primary and secondary standard substances, principles of different type of titrations-i) acid-base titration, ii) 
redox titration, iii) complexometric titrations. Types of indicators - i) acid-base, ii) redox iii) metal-ion indicators. Principles 
in estimation of mixtures of NaHC03 and Na2C03 (by acidimetry); Principles of estimation of iron, copper, manganese, 
chromium (by redox titration); 
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Acid base titrations: Principles of titrimetric analysis, titration curves for strong acid-strong base, weak acid-strong 
base and weak base-strong acid titrations, poly protic acids, poly equivalent bases, determining the equivalence point-theory 
of acid base indicators, colour change range of indicator, selection of proper indicator. 

Redox Titrations: Principles behind the lodometry, permaganometry, dichrometry, difference between iodometry 
and iodimetry. 

Potentiometry: Fundamentals of potentiometry. indicator and ion-selective electrodes. Membrane electrodes. Glass 
electrode for pH measurement, glass electrodes for cations other than protons. Liquid membrane electrodes, solid state ion 
selective detectors and biochemical electrodes. Applications of potentiometry. Direct potentiometric measurements- 
determination of pH and fluoride. Redox and potentiometer titrations- Balancing redox reactions, calculation of the 
equilibrium constant of the reaction, titration curves, visual end point detection. Redox indicators-theory, working and 
choice. Potentiometric end point detection. Applications of redox titrations. 

Complexometric titrations: Complex formation reactions, stability of complexes, stepwise formation constants, 
chelating agents, EDTA-acidic properties, complexes with metal ions, equilibrium calculations involving EDTA, conditional 
formation constants, derivation of EDTA titration curves, effect of other complexing agents, factors affecting the shape of 
titration curves-completeness of reaction, indicators for EDTA titrations-theory of common indicators, titration methods 
employing EDTA-direct, back and displacement titrations, indirect determinations, titration of mixtures, selectivity, masking 
and de-masking agents, typical applications of EDTA titrations-hardness of water, magnesium and aluminium in antacids, 
magnesium, manganese and zinc in a mixture, titrations involving uni-dentate ligands-titration of chloride with Hg2+ and 
cyanide with Ag+. 

Chromatographic methods of analysis: 

Basic principles and classification of chromatography. Importance of column chromatography and thin layer 
chromatography; Theory and principles of High Performance Liquid Chromatography (HPLC) and Gas Liquid 
Chromatography (GLC). Ion-exchange chromatography. 

UV-Visible Spectroscopy: 

Basic Principles of UV-Vis spectrophotometer. Lambert -Beer's Law and its limitations. Instrumentation consisting 
of source, monochromator, grating and detector. Spectrophotometric determination. 

Flame photometry and Atomic absorption spectrometry: 

Emission spectra Vs absorption spectra. Basic Principles and theory of flame photometry. Applications of Flame 
photometers. Basic Principles and theory of AAS. Three different modes of AAS - Flame-MS, VGAAS, and GFAAS. Single 
beam and double beam AAS. Function of Halo Cathode Lamp (HCL) and Electrode Discharge Lamp (EDL). Different types 
of detectors used in MS. Different types of interferences-Matrix interferences, chemical interferences, Spectral interferences 
and background correction in AAS. Use of organic solvents. Quantitative techniques-calibration curve procedure and the 
standard addition technique. Typical commercial instruments for FP and MS. Applications. Qualitative and qualitative 
analysis. Relative detection abilities of atomic absorption and flame emission spectrometry. 

X-ray methods of Analysis: 

Introduction , theory of X-ray generation, X-ray spectroscopy, X-ray diffraction and X-ray fluorescence methods, 
Braggs law, instrumentation , dispersion by crystals, applications. Preparation of pallets, glass beads, quantitative and 
qualitative measurement. 

Inductively coupled plasma spectroscopy: 

Theory and Principles, plasma generation, utility of peristaltic pump, sampler - skimmer systems, ion lens, 
quadrupole mass analyzer, dynode /solid state Detector, different type of interferences- spectroscopic and non-spectroscopic 
interferences, isobaric and molecular interferences, applications. 

Analysis of Minerals, Ores and Alloys: 

Analysis of Minerals and Ores- estimation of (i) CaC03 , MgC03 in dolomite (ii) Fe203, A1203, and Ti02 in 
Bauxite.(iii) MnO and Mn02 in Pyrolusite. 

Analysis of Metal and Alloys: (i) Cu and Zn in Brass (ii) Cu, Zn, Fe, Mn, A1 and Ni in Bronze (iii) Cr, Mn, Ni, and 
P in Steel (iv) Pb, Sb, Sn in type metal. 

Analysis of petroleum and petroleum products: 

Introduction, constituents and petroleum fractionation. Analysis of petroleum products-specific gravity, viscosity, 
Doctor test, aniline point, colour determination, cloud point, pour point. Determination of water, neutralization value (acid 
and base numbers), ash content. Determination of lead in petroleum. 
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Analysis of coal and coke-Types, composition, preparation of sample, proximate and ultimate anlaysis calorific 
value by bomb Calorimetry. 

PART-B (Organic Chemistry): 100 Marks 

Basic organic chemistry: 

Inductive effect, resonance and resonance energy. Homolytic and heterolytic bond breaking, electrophiles and 
nucleophiles; carbocations, carbanions and radicals (stability and reactivity). Alkanes, alkenes and alkynes: Synthesis and 
chemical reactivity of alkanes, mechanism of free-radical halogenation of alkanes. General methods of synthesis, 
electrophilic addition reactions and polymerization reaction (definition and examples only) of alkenes. General methods of 
synthesis, acidity, hydration and substitution reactions of alkynes. 

Organometallic compounds: 

Grignard reagents - preparations and reactions, application of Grignard reagents in organic synthesis. Organic 
compounds containing nitrogen: aromatic nitro compounds - reduction under different conditions. Methods of synthesis of 
aliphatic amines, Heinsberg's method of amine separation, Hofmann degradation, Gabriel's phthalimide synthesis, distinction 
of primary, secondary and tertiary amines; methods of synthesis of aromatic amines, basicity of aliphatic and aromatic 
amines. Sandmeyer reactions; synthetic applications of benzene diazonium salts. 

Bonding and physical properties: 

Valence bond theory: concept of hybridisation, resonance (including hyperconjugation), orbital pictures of bonding 
sp3, sp2, sp: C-C, C-N & C-0 system). Inductive effect, bond polarization and bond polarizability, steric effect, steric 
inhibition of resonance. MO theory: sketch and energy levels of MOs of i) acyclic p orbital system ii) cyclic p orbital system, 
iii) neutral system. Frost diagram, Huckel's rules for aromaticity & antiaromaticity; homoaromaticity. Physical properties: 
bond distance, bond angles, mp/bp & dipole moment in terms of structure and bonding. Heat of hydrogenation and heat of 
combustion. 

Aldol and related reactions: 

Keto-enol tautomerism, mechanism and synthetic applications of aldol condensations, Claisen reaction, Schmidt 
reaction, Perkin reaction, Knovenogal, benzoin, Cannizaro reaction, Michael addition. Aromatic substitution reactions - 
electrophilic, nucleophilic and through benzynes - radical substitution of arenes - orientation of nucleophilic substitution at a 
saturated, carbon, SN1, SN2, SNi reactions -effect of structure, nucleophile, leaving group, solvent. Additions involving 
electrophiles, nucleophiles and free radicals. 

Mechanism of some name reactions: 

Aldol, Perkin, Benzoin, Cannizaro, Wittig, Grignard. Reformatsky, Hoffmann, Claisen and Favorsky 
rearrangements. Openauer oxidation, clemmensen reduction, Meerwein - Pondorf and Verley and Birch reductions. Stork 
enamine reactions, Michael addition, Mannich Reaction, Diels - Alder reaction. 

Electrocyclic Reactions: 

Molecular orbital symmetry, frontier orbitals of ethylene, 1,3 Butadiene, 1,3,5- Hexatriene, ally! system, 
classfication of pericyclic reactions FMO approach, Woodwrd- Hoffman correlation diagram method and perturbation of 
molecular (PMO) approach for the explanation of pericyclic reactions under thermal and photochemical conditions. 
Conrotatory and disotatory motions (4n) and (4n+2). 

Organic Reaction Mechanisms: 

Addition Elimination Mechanisms: (a) Addition to carbon multiple bonds- hydrogenation of double and triple 
bonds, hydroboration, birch reduction, Michael reaction, addition of oxygen and N, (b) Addition to carbon-hetero atom 
multiple bonds: Mannich reaction,Reductions of Carbonyl compounds, acids, esters, nitrites, addtion of Grignard reagents, 
Reformatsky reaction, Tollen's reaction, Wittig reaction: (c) Elimination reactions: Stereochemistry of eliminations in acyclic 
and cyclic systems, orientation in eliminations - Saytzeff and Hoffman elimination. 

Organic Spectroscopy: 

Infrared spectroscopy: Units of frequency wave length and wave number, molecular vibrations, factors influencing 
vibrational frequencies, the IR spectrometer, characteristic frequencies of organic molecules and interpretation of spectra. 
Ultraviolet spectroscopy: Introduction, absorption laws, measurement of the spectrum, chromophores, definitions, 
applications of UV spectroscopy to Conjugated dines, trienes, unsaturated carbonyl compounds and aromatic compounds. 
Nuclear Magnetic Resonance Spectroscopy: (Proton and Carbon -13 NMR) The measurement of spectra, the chemical shift: 
the intensity of NMR signals and integration factors affecting the chemical shifts: spin-spin coupling to 13C IH-IH first order 
coupling: some simple IH-IH splitting patterns: the magnitude of IH-IH coupling constants. 
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Mass spectroscopy: Basic Principles: instrumentation: the mass spectrometer, isotope abundances; the molecular 
ion, meta stable ions. 


HYDROGEOLOGY: 200 Marks 


Section A: Origin, occurrence and distribution of water. 

Water on earth; Types of water — meteoric, juvenile, magmatic and sea water; Hydrological Cycle and its 
components; Water balance; Water-bearing properties of rocks — porosity, permeability, specific yield and specific 
retention; Vertical distribution of water; Zone of aeration and zone of saturation; Classification of rocks according to their 
water-bearing properties; Aquifers; Classification of aquifers; Concepts of drainage basins and groundwater basins; Aquifer 
parameters- transmissivity and storage coefficient; Water table and piezometric surface; Fluctuations of water table and 
piezometric surface; Barometric and tidal efficiencies; Water table contour maps; Hydrographs; Springs; Geologic and 
geomorphic controls on groundwater; Hydrostratigraphic units;Groundwater provinces of India. Hydrogeology of arid zones 
of India;Hydrogeology of wet lands. 

Section B: Groundwater Hydraulics 

Theory of groundwater flow; Darcy's law and its applications; Determination of permeability in laboratory and in 
field; Flow through aquifers; steady, unsteady and radial flow conditions; Evaluation of aquifer parameters of confined, semi- 
confined and unconfined "aquifers -Thiem, Thies, Jacob and Walton's methods; Groundwater modelling. 

Section C: Groundwater Exploration and Water Well Construction 

Geologic and hydrogeologic methods of exploration; Role of remote sensing in groundwater exploration; 
Hydrogeomorphic and lineament 'napping; Surface geophysical methods — seismic, gravity, geo-electrical and magnetic 
methods; Types of water wells and methods of construction; Design, development, maintenance and revitalization of wells; 
Sub-surface geophysical methods; Yield characteristics of wells; Pumping tests- methods, data analysis and interpretation; 

Section D: Groundwater Quality 

Physical and chemical properties of water; Quality criteria for different uses; Graphical presentation of groundwater 
quality data; Groundwater quality in different provinces in India; Groundwater contamination; natural (geogenic) and 
anthropogenic contaminants; Saline water intrusion; Radio-isotopes in hydroLteological studies. 

Section E: Groundwater Management 

Groundwater problems related to foundation work, mining, canals and tunnels; Over-exploitation of groundwater 
and groundwater mining; Groundwater problems in urban areas; Ground water management in arid and semi arid areas; 
Climate change impact on graoundwater resources; Concept of sustainable development of groundwater resources; 
Groundwater management —supply side and demand side management; Rainwater harvesting and managed aquifer recharge; 
Conjunctive use of surface and groundwater; Groundwater legislation. 

APPENDIX - II 

REGULATIONS RELATING TO THE MEDICAL PHYSICAL & MENTAL AND BODILY FITNESS 
EXAMINATION OF THE CANDIDATES 

1. These regulations are published for the convenience of candidates and in order to enable them to ascertain the 
probability of their coming up to the required medical fitness standards. The regulations are intended to provide guidelines to 
the medical examiners. A candidate who does not satisfy the minimum medical fitness requirements prescribed in the 
regulations cannot be declared fit by the medical examiner. 

2. It should however be clearly understood that the Government of India reserve to themselves absolute discretion to 
reject or accept any candidate after considering the report of the Medical Board. For the partially hearing impaired persons 
only to the extent of posts reserved under persons with benchmark disability category, standards will be relaxed consistent 
with the requirements of the posts. 

3. The medical examination to be conducted shall consist of the entire medical examination which the Medical 
Board may prescribe for a candidate. The medical examination shall be conducted only in respect of the candidates who have 
been declared finally successful on the basis of the written examination. 

4. To be declared as fit for appointment to the post of Category-I: Geologist, Geophysicist & Chemist, Category-II: 
Jr. Hydrologists (Scientist B) a candidate must be in good mental and bodily health and free from any physical defect likely 
to interfere with the efficient performance of the duties. 

5. In the matter of the correlation of age, height and chest girth of candidates of Indians (including Anglo-Indians 
race), it is left to the medical Board to use whatever correlation figures are considered most suitable as a guide in the 
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examination of the candidates, if there be any disproportion with regard to height weight and chest girth, the candidate should 
be hospitalized for investigation and X-ray of the chest taken before the candidates is declared fit or not fit by the Board. 

6. The candidate’s height will be measured as follows: He will remove his shoes and be placed against the standard 
with his feet together and the weight thrown on the heels and not on the toes or other sides of the feet. He will stand erect, 
without rigidity and with the heels, calves, buttocks and shoulders touching the standard, the chin will be depressed to bring 
the vertex of the head-level under the horizontal bar and the height will be recorded in centimeters and parts of a centimeter 
to halves. 

7. The candidates’ chest will be measured as follows: He will be made to stand erect with his feet together and to 
raise his arms over his hand. The tape will be so adjusted round the chest that it’s upper edge touches and inferiors angles of 
the shoulder blades behind and lies in the same horizontal place when the tape is taken round the chest. The arms will then be 
lowered to hand loosely by the side and care will be taken that the shoulders are not thrown upwards or backwards so as to 
displace the tape. The candidate will then be directed to take a deep inspiration several times and the maximum expansion of 
the chest will be carefully noted and the minimum and maximum will then be recorded in the centimeters thus 84-89, 86-93.5 
etc. In according the measurement’s fractions of less than half a centimeter should not be noted. 

N.B.: The height and chest of the candidate should be measured twice before coming to a final decision. 

8. The candidate will also be weighed and his weight recorded in kilogram; fraction of half a kilogram should not be 

noted. 

9. The candidate’s eye-sight will be tested in accordance with the following rules. The result of each test will be 
recorded. 

(i) General - The candidate’s eye will be submitted to a general examination directed to the detection of any disease 
of abnormality. The candidate will be rejected if he suffers from squint or from any morbid conditions of eyes so as to render 
him unfit for service. 

(ii) Visual Acuity - The examination for determining the acuity of vision includes two tests one of the distant, the 
other for near vision. Each eye will be examined separately. 

10. There shall be no limit for minimum naked eye vision but the naked eye vision of the candidate shall however, 
be recorded by the Medical Board in every case as it will furnish the basis information in regard to the condition of the eye. 

The standard for distant and near vision with or without glasses shall be as follows :- 


Distant 



Near vision 

Better eye 

Worst eye 

Better eye 

Worst eye 

6/9 or 6/6 

6/9 or 6/12 

0.6 

0.8 


11. There should not be any restriction of power of refractive error. However, the candidates who have refractive 
error of more than 6.00 D including spherical & cylindrical error should be referred to Special Board. The board will examine 
the candidate for degenerative changes in retina (indirect ophthalmoscopy as well as direct ophthalmoscopy) and if the 
macular area is healthy then the candidate should be declared fit. If the candidate is having only peripheral degenerative 
changes which can be treated then the candidate should be declared temporarily unfit till the candidate gets treated. However, 
if degenerative changes are only in periphery and require no treatment then the candidate should be declared fit. 

12. Type of refractive correction permitted: by spectacles, contact lens and refractive surgery like Lasik, ICL, IOL 
etc. 

13. Fundus Examination of all candidates will be carried out by the Medical Board and result recorded. 

14. Colour Vision 

(i) Unaided high grade colour vision is required. 

(ii) The testing of colour vision shall be essential. 

(iii) Colour perception should be graded into a higher and a lower grade depending upon the size of the aperture in 
the lantern as described in the table below: 




Higher Grade of 

Colour perception 

Lower Grade of Colour 

perception 

1 . 

Distance between the lamp 

4.9 meter 

4.9 meter 


And candidate 



2. 

Size of aperture 

1.3 mm 

1.3 mm 

3 

Time of exposure 

5 sec. 

5 sec. 
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15. Satisfactory colour vision constitutes recognition with ease and without hesitation of signal red, signal green and 
white colours. The use of Ishihara’s plates, shown in good light and a suitable lantern like edridge green shall be considered 
quite dependable for testing colour vision while either of the two tests may ordinarily be considered sufficient. In doubtful 
cases where a candidate fails to qualify when tested by only one of the tests both the tests should be employed. 

16. Field of vision - The field of vision shall be tested by the confrontation method. Where such test, gives 
unsatisfactory or doubtful result the field of vision should be determined on the perimeter. The candidate having abnormal 
field vision will be referred to special board. 

17. Night Blindness - Night blindness need not be tested as a routine but only in special cases. No standard test for 
the testing of night blindness or dark adaptation is prescribed. The Medical Board should be given the discretion to improvise 
such a rough test e.g. recording of visual acuity with reduced illumination or by making the candidate recognize various 
objects in a darkened room after he/she has been there for 20 to 30 minutes. Candidate’s own statements should not always 
be relied upon but they should be given due consideration. 

18. Ocular conditions other than visual acuity - Any organic disease, which is likely to result in lowering the visual 
acuity should be considered a disqualification. 

19. Squint - Where the presence of binocular vision is essential squint even if the visual acuity is of a prescribed 
standard, should be considered a disqualification. 

20. One eyed Persons - The employment of one-eyed individuals is not recommended. 

21. Binocular vision is required. 

22. A candidate who has been found medically unfit at the initial stage on account of defects in the eyesight can be 
given a period of three months by the Medial Board to undergo necessary medical procedure/surgery and re-appear before the 
Medical Board for re-assessment. If the Medical Board found that such candidate has acquired the required medical standard 
for carrying out the duties and responsibility of the post of Geologist, Geophysicist and Chemist in Geological Survey of 
India and Jr. Hydrologists (Scientist B) in Central Ground Water Board for a reasonably long period, the concerned candidate 
may be declared as medically fit by the Medical Board. 

23. Blood Pressure 

The Board will use its discretion regarding Blood Pressure. 

A rough method of calculating normal maximum systolic pressure is as follows :- 

i) With young subjects 15-25 years of age the average is about 100 plus the age. 

ii) With subject over 25 years of age the general rule of 110 plus half the age seems quite satisfactory. 

N.B: As a general rule any systolic pressure over 140mm and diastolic over 90mm should be regarded as suspicious 
and the candidates should be hospitalized by the Board before giving their final opinion regarding the candidate’s fitness or 
otherwise. The hospitalization report should indicate whether the rise in blood pressure is of a transient nature due to 
excitement etc. or whether it is due to any organic disease. In all such cases X-ray and electro-cardiographic examinations of 
heart and blood urea clearance test should also be done as a routine. The final decision as to the fitness or otherwise of a 
candidate will, however, rest with the Medical Board only. 

Method of taking Blood Pressure 

The Mercury monometer type of instrument should be used as rule. The measurement should not be taken within 
fifteen minutes of any exercise or excitement. Provided the patient and particularly his arm is relaxed, he may be either lying 
or sitting. The arm is supported comfortably at the patient’s side in a more or less horizontal position. The arm should be 
freed from clothes to the shoulder. The cuff completely deflated, should be applied with the middle of the rubber over the 
inner side of the arm and its lower edge an inch or two above the bend elbow. The following turns of cloth bandage should 
spread evenly over bag to avoid bulging during inflation. 

The brachial artery is located by palpitation at the bend of the elbow and the stethoscope is then applied slightly and 
centrally over it, below but not in contact with the cuff. The cuff is inflated to about 200 mm. Hg and then slowly deflated. 
The level at which the column stands when soft successive sounds are heard represents the systolic pressure. When more air 
is allowed to escape the sounds will be heard to increase in intensity. The level at which the well heard clear sounds change 
to soft muffled fading sounds represents the diastolic pressure. The measurements should be taken in fairly brief period of 
time as prolonged pressure of the cuff is irritating to the patient and will vitiate the readings. Rechecking, if necessary, should 
be done only few minutes after complete deflation of the cuff. (Sometimes as the cuff is deflated sounds are heard a certain 
level, they may disappear as pressure falls and re-appear at still lower level. This silent gap may cause error in readings). 
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24. The urine passed in presence of the examiner, should be examined and the result recorded. Where a Medical 
Board finds sugar present in a candidate’s urine by the usual chemical test, the Board will proceed with the examination with 
all its other aspects and will also specially note any signs or symptoms suggestive of diabetes. If except for the glycosuria, the 
Board finds the candidate conforms to the standard of medical fitness required they may pass the candidate “fit subject to the 
glycosuria being non-diabetic” and the Board will refer the case to a specified specialist in Medicine who has hospital and 
laboratory facilities at his disposal. The Medical specialist will carry out whatever examination, clinical and laboratory he 
considers necessary including a standard blood sugar tolerance test and will submit his opinion to the Medical Board, upon 
which the Medical Board will base its final opinion ’’fit” or “unfit”. The candidate will not be required to appear in person 
before the Board on the second occasion. This exclude the effects of medication it may be necessary to retain a candidate for 
several days in hospital under strict supervision. 

A woman candidate who as a result of test is found to be pregnant of 12 weeks standing or over, should be declared 
temporarily unfit till confinement is over. She should be re-examined for a fitness certificate six weeks after the date of 
confinement subject to the production of a medical Certificate of fitness from a registered medical practitioner. 


25. The following additional points should be observed: 

(a) That the candidate’s hearing in each ear is good and that there is no sign of disease of the ear. In case it is 
defective the candidate should be got examined by the ear specialist; provided that if, the defect in hearing is remediable by 
operation or by use of a hearing aid candidate cannot be declared unfit on that accounts, provided he/she has no progressive: 


( 1 ) 

( 2 ) 


(3) 


(4) 


(5) 

(6) 


Marked or total deafness in one Fit for non-technical job if the 

ear other ear being normal deafness is up to 30 decibel in higher 

frequency 


Perceptive deafness in both ears 
in which some improvement is 
possible by a hearing aid 


Perforation of tympanic 
membrane of Central or 
marginal type 


Fit in respect of both technical 
and non-technical jobs if the deafness is 
up to 30 decibels in speech frequencies 
of 1000 to 4000. 

(i) One ear normal other ear 
perforation of tympanic membrane 
present. Temporarily unfit. Under 
improved conditions of Ear Surgery a 
candidate with marginal or other 
perforation, in both ears should be 
given a chance by declaring him 
temporary unfit and then he may be 
considered under 4(ii) below. 


(ii) Marginal or attic 
perforation in both ears- Unfit 

(iii) Central perforation in both 
ears-Temporarily unfit. 


Ears with Mastoid cavity (i) Either ear normal hearing 

subnormal one side/on both other ear, mastoid cavity-fit for both 
sides. technical and non-technical jobs. 

(ii) Mastoid cavity of both 
sides. Unfit for technical jobs-Fit for 
non-technical jobs if hearing improves 
to 30 decibels in either ear with or 
without hearing aid. 


Persistently discharging 
operated/ un-operated 


ear Temporarily unfit for both 

technical and non-technical jobs 


Chronic Inflammatory/ allergic 
condition of nose with or 
without bony deformities of 
nasal septum. 


(i) A decision will be taken as 
per circumstances of individual cases 

(ii) If deviated nasal Septum if 
present with symptoms - temporarily 
unfit. 
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(7) Chronic Inflammatory (i) Chronic inflammatory 

conditions of tonsils and or conditions of tonsils and or Larynx - 
larynx Fit. 

(ii) Hoarseness of voice of 
severe degree is present - Temporarily 
Unfit. 

(8) Benign or locally malignant (i) Benign tumors 

tumors of the E.N. T. Temporarily Unfit. 

(ii) Malignant Tumor - Unfit. 

(9) Otoscalrosis If the hearing is within 30 

decibels after operation or with the help 
of hearing aid- Fit 

(10) Congenital defect of ear, nose or (i) If not interfering with 

throat functions- Fit 

(ii) Stuttering of severe 
degree- Unfit. 

(11) Nasal Poly. Temporarily Unfit. 

(b) That his/her speech is without impediment; 

(c) That his /her teeth are in good order and that he/she is provided with dentures where necessary for effective 
mastication (well filled teeth will be considered as sound); 

(d) That the chest is well formed and his chest expansion sufficient; and that his heart and lungs are sound; 

(e) That there is no evidence of any abdominal disease; 

(f) That it is not ruptured; 

(g) That he does not suffer from hydrocele, severe degree of varicocele, varicose veins or piles 

(h) That his limbs, hands and feet are well formed and developed and that there is free and perfect motion of all his 

joints; 

(i) That he does not suffer from any inveterate skin disease; 

(j) That there is no congenital malformation or defect; 

(k) That he does not bear traces of acute or chronic disease pointing to an impaired constitution; 

(l) That he bears marks of efficient vaccination; and 

(m) That he is free from communicable disease. 

26. Radiographic examination of the chest for detecting any abnormality of the heart and lungs, which may not be 
apparent by ordinary physical examination, will be restricted to only such candidates who are declared finally successful at 
the concerned Combined Geo-scientist and Geologist Examination. 

The decision of the Chairman of the Central Standing Medical Board (conducting the medical examination of the 
concerned candidate) about the fitness of the candidate shall be final. 

When any defect is found it must be noted in the Certificate and the medical examiner should state his opinion 
whether or not it is likely to interfere with the efficient performance of the duties which will be required of the candidate. 

Note: Candidates are warned that there is no right of appeal from a Medical Board special or standing appointed to 
determine the fitness for the above posts. If, however. Government is satisfied on the evidence produced before them of the 
possibility of an error or judgment in the decision of the first Board it is open to Government to allow an appeal to a second 
Board. Such evidence should be submitted within one month of the date of the communication in which the decision of the 
first medical Board is communicated to the candidate, otherwise no request for an appeal to a second Medical Board, will be 
considered. 

If any medical certificate is produced by a candidate as a piece of evidence about the possibility of an error of 
judgment in the decision of the first Board, the certificate will not be taken into consideration unless it contains a note by the 
medical practitioner concerned to the effect that it has been given in full knowledge of the fact that the candidate had already 
been rejected as unfit for service by the Medical Board. 
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Medical Board’s Report 

The following intimation is made for the guidance of the Medical Examiner: 

The standard of physical fitness to be adopted should make due allowance for the age and length of service, if any, 
of the candidate concerned. 

No person will be deemed qualified for admission to the public service who shall not satisfy Government or the 
appointing authority, as the case may be, that he has no disease, constitutional affliction or bodily infirmity unfitting him or 
likely to unfit him for that service. 

It should be understood that the question of fitness involves future as well as the present and that one of the main 
objects of medical examination is to secure continuous effective service and in the case of candidates for permanent 
appointment to prevent early pension or payments in case of premature death. It is at the same time to be noted that the 
question is one of the likelihood of continuous effective service and that rejection of a candidate need not be advised on 
account of the presence of a defect which in only a small proportion of cases if found to interfere with continuous effective 
service. 


A lady doctor will be co-opted as a member of the Medical Board whenever a woman candidate is to be examined. 

Candidates appointed to the posts of Geophysicist are liable for field service in or out of India.In the case of such a 
candidate the Medical Board should specifically record their opinion as to his fitness or otherwise for field service. 

The report of the Medical Board should be treated as confidential. 

In cases where a candidate is declared unfit for appointment in the Government Service the grounds for 
rejection may be communicated to the candidate in broad terms without giving minute details regarding the defects pointed 
out by the Medical Board. 

In case where a Medical Board considers that a minor disability disqualifying a candidate for Government 
Service can be cured by treatment (medical or surgical) a statement to that effect should be recorded by the Medical Board. 
There is no objection to a candidate being informed of the Board’s opinion to this effect by the appointing authority and 
when a cure has been effected it will be open to the authority concerned to ask for another Medical Board. 

In the case of candidate who is to be declared ‘Temporarily Unfit’ period specified for re-examination 
should not ordinarily exceed six months at the maximum. On re-examination after the specified period these candidates 
should not be declared temporarily unfit for a further period but a final decision in regard to their fitness for appointment or 
otherwise should be given. 

(a) Candidate’s statement and declaration. 

The Candidate must make the statement required below prior to his medical Examination and must sign the 
Declaration appended thereto. His attention is specially directed to the Warning contained in the note below: 

1. State your name in full (in block letters) : . 

2. State your age and birth place : . 

3. (a) Do you belong to races such as Gorkhas, Garhwalis, Assamese, Nagaland Tribes, etc. whose average height is 
distinctly lower, answer ‘Yes’ or ‘No’ and if the answer is “Yes” state the name of the race. 

(b) Have you ever had smallpox intermittent or any other fever enlargement or suppuration of glands, spitting of 
blood, asthma, heart disease, lung disease, fainting attacks, rheumatism, and appendicitis? 

(c) Any other disease or accident requiring confinement to bed and medical or surgical treatment? 

4. Have you suffered any form or nervousness due to overwork or any other cause? 


5. Furnishing the following particulars concerning your family: 


Father’s 
age if 
living 
and state 
of health 

Father’s age 
at death and 
cause of 
death 

No. of 
brothers 
living, their 
ages and state 
of health 

No. of 
brothers 
dead, their 
ages and 
cause of 
death 

Mother’s age 
if living and 
state of health 

Mother’s 
age at death 
and cause of 
death 

No. of sisters 
living, their 
ages and state 
of health 

No. of 
sisters dead, 
their ages 
and cause of 
death 

1 . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
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6. Have you been examined by a Medical Board before? 

7. If answer to the above is ‘Yes’ please state what services/ posts you have examined for? 

8. Who was the examining authority? 

9. When and where was the Medical Board held? : . 

10. Results of the Medical Board’s examination if communicated to you or if known. 

11. Have you undergone any refractive surgery or eye surgery? : Yes/No. 

If Yes, 

When? : DD/MM/YYYY. 

Explain what kind of surgery was undergone 


12. All the above answers are to the best of my knowledge & belief, true and correct and I shall be liable for action 
under law for any material infirmity in the information furnished by me or suppression of relevant material information. The 
furnishing of false information or suppression of any factual information would be a disqualification and is likely to render 
me unfit for employment under the Government. If the fact that false information has been furnished or that there has been 
suppression of any factual information comes to notice at any time during my service, my services would be liable to be 
terminated. 

Candidate Signature 
Signed in my presence 
Signature of the Chairman of the Board 

Proforma -1 

Report of the Medical Board on (Name of candidate) physically examination 

1. General development: Good.Fair.Poor. 

Nutrition Thin.Average.Obese.Height (without shoes).Weight. 

Any recent change in weight. 

Temperature. 

Girth of Chest. 

(i) (After full inspiration). 

(ii) (After full expiration). 

2. Skin: Any obvious disease. 

3. Eyes. 

(1) Any disease/eye Surgery done. 


(2) Night blindness. 

(3) Colour vision.RE LE 

(4) Field of vision.RE LE. 

(5) Fundus Examination.RE LE 

(6) Visual Acuity. 


(7) Ability for stereoscopic vision. 

Acquity of Naked eye With glasses Glasses 

Vision: Sph. Cyl. Axis 

Distant Vision 


RE 
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LE 

Near Vision 

RE 

LE 

Hypermetropia 

(Manifest) 

RE 

LE 

Others: . 

4. Ears: Inspection.Hearing.Right Ear.Left Ear. 

5. Glands. 

6. Condition of Teeth. 

7. Respiratory System: Does physical examination reveal anything abnormal in the respiratory organs? If yes, 

explain fully. 

8. Circulation System. 

(a) Heart and Organic lesions. 

Rate: Standing. 

After hopping 25 times. 

2 minutes after hopping. 

(b) Blood Pressure: 

Systolic.Diastolic. 

9. Abdomen: Girth. 

Tenderness. 

Hernia. 

(a) Palpabic Liver.Spleen 

Kidneys.Tumours 

(b) Haemorrhoids.Fistula 

10. Nervous System: Indications if nervous or mental disabilities. 

11. Loco Motor System: Any abnormality. 

12. Genito Urinary System: Any evidence of Hydrocele, Varicocele, etc. 

Urine analysis: 

(a) Physical appearance. 

(b) Sp. Gr. 

(c) Albumen. 

(d) Sugar. 

(e) Casts. 

(f) Cells. 

13. Is there anything in the health of the candidate likely to render him unfit for the efficient discharge of his/her 

duties in the service for which he/she is a candidate?. 
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Note: In case of female candidate, if it is found that she is pregnant of 12 weeks standing or over, she should be 
declared temporarily unfit vide regulation 9. 

14. (a) For which services has the candidate been examined and found in all respects qualified for the efficient and 

continuous discharge of his duties and for which of them is he considered unfit?. 

15. Is the candidate fit for FIELD SERVICE ? 

Note I: The Board should record their findings under one of the following: 

Note I: The Board should record their findings under one of the following three categories: 

(i) Fit 

(ii) Unfit on account of. 

(iii) Temporarily unfit on account of. 

Note II: The candidate has not undergone chest X-ray test. In view of this, the above findings are not final and are 
subject to the report on chest X-ray test. 

Place: 

Date: 


State your Name 
(In block letter) 
Roll No. 


PROFORMA-II 

Candidate’s Statement/ Declaration 


Chairman 
Signature Member 
Member 

Seal of the Medical Board 


Candidate’s Signature 
Signed in my presence 
Signature of the Chairman of the Board 


To be filled-in by the Medical Board 

Note: The Board should record their findings under one of the following three categories in respect of chest X-ray 
test of the candidate. 

Name of the candidate. 


(i) Fit. 

(ii) Unfit on account of. 

(iii) Temporarily unfit on account of. 
Place: 

Date : 


Signature 


Chairman 

Member 

Member 

Seal of the Medical Board 
Candidate Signature 
Signed in my presence Signature of the 
Chairman of the Board 
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APPENDIX- III 

Brief particulars relating to the post for which recruitment is being made through this examination. 

1. Geological Survey of India 
Geologists/Geophysicist/Chemist, Group A- 

(a) Candidates selected for appointment will be appointed on probation for a period of two years which may be 
extended, if necessary. 

(b) During the period of probation the candidates may be required to undergo such course of training and 
instructions and to pass such examination and tests as may be prescribed by the competent authority. 

(c) Prescribed hierarchy of scales of pay in the Geological Survey of India: 


S. No. 

Name & Designation of the Post 

Revised Pay Scale 

Matrix Level 

1 . 

Geologist 

Rs.56,100-1,77,500 

10 

2. 

Senior Geologist 

Rs.67,700-2,08,700 

11 

3. 

Superintending Geologist 

Rs.78,800-2,09,200 

12 

4. 

Director (Geology) 

Rs.l,18,500-2,14,100 

13 

5. 

Deputy Director General (Geology) 

Rs. 1,44,200-2,18,200 

14 

6. 

Additional Director General (Geology) 

Rs.l,82,200-2,24,100 

15 


S. No. 

Name & Designation of the Post 

Revised Pay Scale 

Matrix Level 

1 . 

Geophysicist 

Rs.56,100-1,77,500 

10 

2. 

Senior Geophysicist 

Rs.67,700-2,08,700 

11 

3. 

Superintending Geophysicist 

Rs.78,800-2,09,200 

12 

4. 

Director (Geophysics) 

Rs.l,18,500-2,14,100 

13 

5. 

Deputy Director General (Geophysics) 

Rs.l,44,200-2,18,200 

14 

6. 

Additional Director General(Geophysics) 

Rs.l,82,200-2,24,100 

15 


S. No. 

Name & Designation of the Post 

Revised Pay Scale 

Matrix Level 

1 . 

Chemist 

Rs.56,100-1,77,500 

10 

2. 

Senior Chemist 

Rs.67,700-2,08,700 

11 

3. 

Superintending Chemist 

Rs.78,800-2,09,200 

12 

4. 

Director (Chemistry) 

Rs.l,18,500-2,14,100 

13 

5. 

Deputy Director General (Chemistry) 

Rs.l,44,200-2,18,200 

14 


(d) Promotions to the highest grade of posts in the Department will be made in accordance with the recruitment rules 
subject to such modifications as may be made by Government from time to time. 

(e) Conditions of service and leave and pension are these described in the Fundamental Rules and Civil Services 
Regulations respectively, subject to such modifications as may be made by Government from time to time. 

(f) Conditions of Provident Fund are those laid down in the General Provident Fund (Central Service) Rules, subject 
to such modifications as may be made by Government from time to time. 

(g ) All officers of Geological Survey of India are liable for service in any part of India or outside India. 

2. Central Ground Water Board 

Scientist 'B' (Jr. Hg.), Group A— 








Part I—Sec. 1 ] 


THE GAZETTE OF INDIA, MARCH 24, 2018 (CHAITRA 3, 1940) 


135 


(a) Candidates selected for appointment will be appointed on probation for a period of two years which may be 
extended, if necessary. 

(b) Prescribed scales of pay in the Central Ground Water Board :— 


S. No. 

Name & Designation of the Post 

Revised Pay Scale 

Matrix Level 

1 . 

Scientist 'B' (Jr. Hg.) 

Rs.56,100-1,77,500 

10 

2. 

Scientist 'C' (Sr. Hg.) 

Rs.67,700-2,08,700 

11 

3. 

Scientist 

Rs.78,800-2,09,200 

12 

4. 

Regional Director 

Rs.1,18,500-2,14,100 

13 

5. 

Member 

Rs. 1,44,200-2,18,200 

14 

6. 

Chairman 

Rs. 1,82,200-2,24,100 

15 


(c) Promotions to the highest grades of posts in the Department will be made in accordance with the recruitment 
rules subject to such modifications as may be made by Government from time to time. 

(d) Conditions of service and leave and pensions are those described in the Fundamental Rules and Civil Services 
Regulations respectively, subject to such modifications as may be made by Government from time to time. 

(e) Conditions of Provident Fund are those laid down in the General Provident Fund (Central Services) Rules, 
subject to such modifications as may be made by Government from time to time. 

(f) All Officers of Central Ground Water Board are liable for services in any part of India or outside India. 

FARIDA M. NAIK 
Director 


MINISTRY OF HUMAN RESOURCE DEVELOPMENT 
(DEPARTMENT OF HIGHER EDUCATION) 

New Delhi, the 16th February, 2018 

No.3-1/2014-U.3.—In accordance with the provisions contained in Rule 3, read with Rule 13 of the Rules of the 
Indian Council of Historical Research (ICHR), New Delhi, the Government of India hereby nominates Dr. Arvind P. 
Jamkhedkar, Chancellor, Deccan College Post Graduate and Research Institute (Deemed to be University), Yerwada, Pune, 
Maharashtra, as the Chairman of the Indian Council of Historical Research (ICHR), New Delhi for a period of three years 
from the date he assumes office of the Chairman of the Council. 


SANJAY KUMAR SINHA 
loint Secretary 
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